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At RAN2#119-e meeting, the following agreements were made [1]:

Agreement:
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.

In addition, RAN3 has agreed to discuss the following SON/MDT enhancements for NPN networks [2]:

Following problems will be addressed in RAN3:
SON/MDT enhancements for Non-Public Networks
0. support of Signaling based MDT and Management based MDT for NPNs 
0. support both immediate MDT and logged MDT for NPN
0. user consent handling for NPNs, in particular SNPNs
0. area scope for NPNs
0. support of NPNs in RLF Report and other UE reports used for SON and MDT

In this paper, we provide our further considerations for SON/MDT enhancements in NPN. 
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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.
For 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. For PNI-NPN, mobility is supported between PNI-NPN and PLMN/PNI-NPN based on the UE mobility restriction information.
[bookmark: _Hlk47445522]SON enhancements for NPN
In general, all the SON reports can be reused and taken as baseline in NPN. For SON reports, the cell information is mainly about the PLMN ID, cell ID, PCI and frequency, or (optionally) TAC. However, currently there is no NPN related information in the cell information for SON reports. Therefore, the main enhancements should be building the correspondence between SON reports and specific NPN cells.
For SNPN, the UE operating in SNPN access mode is only allowed to support mobility within the same SNPN, usually in a restricted area. There is no equivalent SNPN. It is possible that the UE moves to a different SNPN network when operating in SNPN access mode. Besides, if the UE is not set to operate the specific SNPN access mode, the UE can perform normal PLMN selection procedures and finds the suitable cell belongs to other network based on the mobility restriction information. Due to lack of SNPN information, e.g., N-ID, the UE may wrongly report the SNPN related SON reports to the PLMN or another supported SNPN network. Currently, a SNPN network is not required to be arranged a unique PLMN ID, e.g. it may use the same PLMN ID with a PN network. 
For example, the UE is in the SNPN cell with the PLMN ID 1 and NID 1. The UE generates SON reports in this SNPN cell and only records the NID information into the SON reports. When the UE is not set to operate SNPN access mode, the UE moves to the suitable PN cell belonging to PLMN ID 1. According to the current procedure, the UE assumes that the stored SON report can be reported to the current PN serving cell, and then the UE indicates the SON report available indicator to the PLMN cell. Unfortunately, due to lack of the availability of the network connection between the PN and SNPN, the PN node receiving the SON reports will fail to deliver it to the corresponding cell. As a result, it brings the waste of UE logging, storage and reporting signaling overhead for the system. With NID included in SON reports, the UE should also perform NID checking before response to UE information request from network side, to prevent the SON reports is received by other networks using the same PLMN with the original SNPN.
Proposal 1: For SON reports recorded in SNPN cells, UE includes NID in the related reports and perform NID checking before sending to the network side.

For PNI-NPN, the mobility of the UE is based on the mobility restrictions in the UE context as legacy. In the view of network, PNI-NPN is a slice of a PN network, while specified with CAG. Therefore, in contrast to SNPN, even UE records some SON reports in a PNI-NPN cell and reports them to a PN node, the latter can help to re-transmit these reports. Thus, we observe that no enhancements on SON reports are needed for PNI-NPN.
Observation 1: No enhancements on SON reports are needed for PNI-NPN.
MDT enhancements for NPN
For immediate MDT, since the UE is transparent to the immediate configuration and the measurements are performed immediately, we think this kind of MDT is applicable for both SNPN and PNI-NPN without any updates.
Observation 2: No enhancements on immediate MDT are needed for SNPN and PNI-NPN.

For logged MDT, we have similar considerations as the SON reports in sub-clause 2.1. During the logging and reporting procedures, there will be similar issues and the potential enhancements are needed. 
When configuring logged MDT, there is an area scope configuration for logged MDT to indicate the valid area for the UE to collect logged MDT measurements. In order to support MDT in NPN, it may be considered to enhance the area scope configuration so that operators may choose only to collect MDT measurements in certain NPNs. The current area configurations are showed in the following (from TS 38.331 v17.1.0):
AreaConfig-r16 ::=     CHOICE {
    cellGlobalIdList-r16             CellGlobalIdList-r16,
    trackingAreaCodeList-r16         TrackingAreaCodeList-r16,
    trackingAreaIdentityList-r16     TrackingAreaIdentityList-r16
}
CellGlobalIdList-r16 ::=         SEQUENCE (SIZE (1..32)) OF CGI-Info-Logging-r16

TrackingAreaCodeList-r16 ::=     SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

TrackingAreaIdentityList-r16 ::= SEQUENCE (SIZE (1..8)) OF TrackingAreaIdentity-r16

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

Obviously, there is no NPN related information in the area configuration information. To support logged MDT measurements in areas belonging to the specific NPN networks, for the SNPN case, the NID should be added into the area configuration, and for the PNI-NPN case, the CAG should be added. 
For logged MDT measurement results reporting, additional NPN-related identities checking should also be performed before sending the logged measurements availability indications to the network side. Similar as the legacy MDT functionality (i.e. if the UE has available logged MDT results and if the RPLMN is included in the plmn-IdentityList in the UE variable, the UE include the availability indications to the network), for SNPN case, NID checking is necessary and legacy RPLMN checking is enough for PNI-NPN case, since the nodes sharing the same PLMN with the original PNI-NPN cell can help to transfer the measurement results to the TCE.
Proposal 2: For logged MDT in NPN, the area scope in MDT configuration should include NID and CAG information, for SNPN case and PNI-NPN case, respectively.
Proposal 3: UE should extra perform NID checking before sending the logged measurements availability indications to the network side.

Other potential issue
One more potential issue is about the UE measurement resource wastes in SNPN. Assuming that a UE has some MDT measurement results or SON reports for this SNPN network, once the UE camps on or is connected to other networks before sending these reports to the specific NPN network, the stored results anyhow cannot be transferred to the original SNPN network. One reason is that the later connected networks may not belong to the registered PLMN and NID lists. Besides, usually a SNPN network is totally isolated, which means there is no any interfaces between one SNPN network and other networks. Moreover, if the UE is not connected to the specific SNPN networks longer than 48 hours, the stored results will be automatically deleted. This mentioned issue will bring wastes of UE measurement resource.
In order to avoid the wastes of UE measurement resource, one solution can be considered and here are some details:
· The UE knows the accurate rest time to store MDT reports
· If the UE can just store related reports for less than a specific time, and if it camps on the SNPN network, it will enter RRC_CONNETED status and report results the SNPN network
This method may bring extra power consumption for the UE, but can somehow promote the reported ratio of the measurement results.
Proposal 4: RAN2 to discuss the potential issue about UE measurement resource wastes in SNPN.
Conclusion
[bookmark: _GoBack]In this contribution, we further discuss the SON/MDT enhancements for NPN and provide the following observations and proposals.
Observation 1: For SON reports recorded in PNI-NPN, the legacy recording and reporting mechanism are applicable.
Observation 2: Based on RAN2 perspective, the legacy mechanism for immediate MDT in NPN networks is applicable.

Proposal 1: For SON reports recorded in SNPN cells, UE includes NID in the related reports and perform NID checking before sending to the network side.
Proposal 2: For logged MDT in NPN, the area scope in MDT configuration should include NID and CAG, for SNPN case and PNI-NPN case, respectively.
Proposal 3: UE should extra perform NID checking before reporting logged MDT measurement results to the network side.
Proposal 4: RAN2 to discuss the potential issue about UE measurement resource wastes in SNPN.
References
[1] RAN2#119-e minutes
[2] RAN3#117-e minutes


4

