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Introduction

Below agreements been agreed for SON-MDT support of NPN:

	Agreements

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.


The contribution will continue detailed discussion on how to support NPN for SON-MDT related aspects.
Discussion
As agreed in previous meeting, both SNPN and PNI-NPN will be considered for R18 SON-MDT support pf NPN. For NPN the identity used to identify the network is different from public network. For example, the SNPN is identify by network identified by PLMN ID and NID that broadcast un SIB1. And for PNI NPN, one or more Closed Access Group can be defined which contains one or more CAG cells that a CAG-capable UE can get access to. For a CAG-capable UE, it can be configured with a list of CAG identified by CAG identifier, which indicates the list of CAG UE is allowed to get access to. Moverover, UE may only access to network via CAG if configured with CAG only indication. 

Observation 1: Different from public network, NPN network is identified by NPN identity included in SNPN is identified by PLMN ID +NID while for PNI NPN a CAG-capable UE may be configured to only get access to cells that configured in allowed CAG list.
For logged MDT, areaConfiguration is used for NW to configure UE with the interested area (cells and/or frequencies) for performing the MDT task. After logging of the measurements, UE will store in each MDT results with the CGI info to indicate the cell where the measurements are collected. 

Observation 2: In PN, NW can configure UE with interested area for MDT logging by areaConfiguration while UE reports logged results including NW identifier to indicate the area the measurements are collected.
Similar to public network, NW might only interest in certain coverage situation in certain area, therefore the AreaConfiguration is needed to be enhanced to allow configure UE with the interested NPN NW (e.g. NID and CAG ID). Also the CGI info stored in logged MDT measurements is also required to be updated to allow NW to identify the area the logging are performed.
Proposal 1: The areaConfiguration in logged MDT configuration needs to be enhanced to allow indicating one or more NPNs., including SNPN identified by PLMN+NID and PNI NPN identified by PLMN + CAG ID.
Proposal 2: The CGI information included logged MDT results needs to be enhanced to allow indicating cellIdentity within a NPN network, including SNPN identified by PLMN+NID and PNI NPN identified by PLMN + CAG ID.
In public network, both periodical and event triggered mechanism is supported to log out of coverage situation where UE will perform measurement (e.g., includes anyCellSelection indication) when entering anyCellSelection state. Similar to public network, UE operates in NPN might also experience out of coverage situation due to entering the AnyCellSelection state. Therefore it is beneficial to support OOC logging in NPN MDT logging as well.

Observation 3: Similar to public network, UE in NPN might also experience coverage issue and enters anyCellSelection state. Therefore it is beneficial to allow OOC logging in MDT for NPN. 
Proposal 3: Support logging of OOC instance in logged MDT for NPN in R18. 
For NPN UE might goes to anyCellSelection state due to being barred because the strongest/highest Ranked cells of all of the frequencies are deemed as not suitable since it is not belong to allowed NPN network. If such use case happens frequently it could imply that there is a potential NPN deployment need or the selected frequencies/cells for NPN deployment is sub-optimal.  

Observation 4: For NPN UE will goes to any cell selection state due to being barred on all frequencies when the  strongest/highest Ranked cells of all of the frequencies doesn’t belong to allowed NPN network, which could imply improper NPN deployment.

Therefore to allow further differentiation the root cause why UE goes to any cell selection state in NPN network additional information(e.g., OOC is due to weak signal strength or due to cell being barred), can be provided in logged MDT report in case OOC is detected. 
Proposal 4: Supports further differentiation OOC cause (e.g., whether due to weak coverage or due to cell being barred) when logging any cell selection state in NPN MDT results.         
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 
Observation 1: Different from public network, NPN network is identified by NPN identity included in SNPN is identified by PLMN ID +NID while for PNI NPN a CAG-capable UE may be configured to only get access to cells that configured in allowed CAG list.
Observation 2: In PN, NW can configure UE with interested area for MDT logging by areaConfiguration while UE reports logged results including NW identifier to indicate the area the measurements are collected.
Observation 3: Similar to public network, UE in NPN might also experience coverage issue and enters anyCellSelection state. Therefore it is beneficial to allow OOC logging in MDT for NPN. 
Observation 4: For NPN UE will goes to any cell selection state due to being barred on all frequencies when the  strongest/highest Ranked cells of all of the frequencies doesn’t belong to allowed NPN network, which could imply improper NPN deployment.

Proposal 1: The areaConfiguration in logged MDT configuration needs to be enhanced to allow indicating one or more NPNs., including SNPN identified by PLMN+NID and PNI NPN identified by PLMN + CAG ID.
Proposal 2: The CGI information included logged MDT results needs to be enhanced to allow indicating cellIdentity within a NPN network, including SNPN identified by PLMN+NID and PNI NPN identified by PLMN + CAG ID.
Proposal 3: Support logging of OOC instance in logged MDT for NPN in R18. 
Proposal 4: Supports further differentiation OOC cause (e.g., whether due to weak coverage or due to cell being barred) when logging any cell selection state in NPN MDT results.        
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