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Introduction

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

	Agreements RAN2#119bis-e
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. FFS PNI-NPN ID checking.
2
Include the NPN ID into SON/MDT report, whether SNPN ID or PNI-NPN ID related info should be included can be discussed per use case.

3
RAN2 prioritizes the use cases of RLF report and logged MDT enhancement for NPN.

	Agreements RAN2#120
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.

	Agreements RAN2#122
1
Include CAG ID(s) in the logged MDT area configuration.

FFS: Include the SNPN ID/CAG ID(s) in the logged MDT report or cell type indication (e.g., NPN cell).


In this contribution, we will firstly discuss the issues of logged MDT enhancement for NPN, Support logging of OOC instance and Co-existence of NPN and PNs. Then our proposals will be given.

Discussion
2.1 Logged MDT enhancement for NPN
It is FFS whether to include the SNPN ID/CAG ID(s) in the logged MDT report or cell type indication (e.g., NPN cell). Since it has been agreed that SNPN ID checking is needed before sending availability indication for corresponding logged MDT reports, therefore UE needs to include SNPN ID within the logged MDT results stored to allow perform the SNPN ID checking.  
Observation 1: RAN2 has already agreed that UE needs to perform SNPN ID before sending availability indication for corresponding logged MDT reports, which requires UE to log SNPN ID in logged MDT reports.

Furthermore, RAN2 has agreed to include CAG ID(s) in the logged MDT area configuration. Considering for logged MDT NW is not required to store MDT context after configuration, in order to allow NW to knows the CAG cells results logged in the logged MDT, UE needs log CAG ID in logged MDT reports. Therefor, we think that CAG IDs in included in logged MDT results when configuring with CAG list in areaConfiguration.
Proposal 1: For logged MDT, UE stores SNPN ID/CAG ID(s) in logged MDT report.

After confirming that the SNPN ID is needed in MDT/SON reports, and the question following would be how to include such information in the reports. Currently, CGI-Info-Logging is used to logging the PLMN as well as cell identity of concerned cells for SON-MDT purpose, e.g. in logged MDT and RLF/HOF report. The only specs restriction for UE to log RLF-report in SNPN is that current CGI-Info-logging only includes PLMNs and cell identity included in plmn-IdentityInfoList of SIB1 while logging npn-IdentityInfoList is supported. Since SNPN is identified by npn-IdentityInfoList , this IE can be enhanced to log SNPN identity.
Observation 2: Currently CGI-Info-Logging is used to logging the PLMN as well as cell identity of concerned cells for SON-MDT purpose, which can only log PLMNs and cell identity included in plmn-IdentityInfoList of SIB1.

Proposal 2: CGI-Info-Logging is enhanced to allow logging NPN identity info included in npn-IdentityInfoList of SIB1.
As for logged MDT reports, another remaining issue for SNPN logging is whether to include SNPN identity in log MDT configuration. It has been noticed that RAN3 has reached below agreements for SNPN areaScope configuration:

	RAN3#120
Add separate SNPN Cell Based MDT and SNPN TAI Based MDT area scope
Add multi-SNPN MDT area scope.


Observation 3: RAN3 has agreed separate SNPN Cell Based MDT and SNPN TAI Based MDT area scope.
Therefore it is proposed to align with RAN3’s progress to introduce the SNPN Identity (e.g., NID) into the areaScope configuration for NPN.
Proposal 3: SNPN Identity (e.g., NID) is included into the areaScope configuration for SNPN

2.2 Support logging of OOC instance
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 4: 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 4: 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 5: 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 5: 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.  
2.3 Co-existence of NPN and PNs 

On this topic RAN3 has sent an LS to RAN2 to inform their observations and ask RAN2 about potential solutions:

--------------------------------------------------- From LS R2-2304628 --------------------------------------------------------
In this work, RAN3 noticed that logged MDT reports collected in one type of network, e.g. an SNPN, are lost when UE moves to a network of another type, e.g. a Public Network, due to the UE deregistering from the SNPN network. RAN3 believes that this would lead to a loss of the stored logged MDT reports if the reports are not retrieved before moving to the network of another type.

RAN3 would like to check with RAN2 if there are any solutions to avoid the loss of stored logged MDT reports upon moving from a network of one type to another type, even upon deregistration.

--------------------------------------------------- From LS R2-2304628 --------------------------------------------------------
Observation 6: RAN3 has identified that according to current specs logging of different types of network type might lead to loss of information stored and would like to ask RAN2 to discuss potential solutions.

Indeed per current specs, UE cannot select between different network types, e.g., at least for SNPN and for CAG-only cells in PNI-NPN. Although we also believe that if UE stored reports are not requested before moving out of NPN, it is possible the stored reports will be lost upon deregistration especially for SNPN. 

Although we also believe that if the UE stored report is not requested before removing the NPN, it may be lost during logout, especially for SNPN. In previous RAN3 discussion, there are different solutions, e.g., extending the time period UE stores NPN reports, have separate variables for different NW types and etc. Considering there could be different types of reports that have different cruciality (e.g. signalling based/management based) and the required solutions will have different impacts on UE implementations and specs implementation. For example, separate variables will need to increase the UE memory size which has higher requirement. While only extending the storage time may not be able to address the case of potential overwrite of MDT reports. 
Therefore it is proposed that RAN2 further discuss solutions to the loss of stored logged MDT reports upon moving from a network of one type to another type with considerations on logged MDT types, memory size and specs impact.

Proposal 6: RAN2 further discuss solutions to avoid the loss of stored logged MDT reports upon moving from a network of one type to another type with considerations on logged MDT types, memory size and specs impact.

Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: RAN2 has already agreed that UE needs to perform SNPN ID before sending availability indication for corresponding logged MDT reports, which requires UE to log SNPN ID in logged MDT reports.

Observation 2: Currently CGI-Info-Logging is used to logging the PLMN as well as cell identity of concerned cells for SON-MDT purpose, which can only log PLMNs and cell identity included in plmn-IdentityInfoList of SIB1.

Observation 3: RAN3 has agreed separate SNPN Cell Based MDT and SNPN TAI Based MDT area scope.
Observation 4: 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 5: 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.

Observation 6: RAN3 has identified that according to current specs logging of different types of network type might lead to loss of information stored and would like to ask RAN2 to discuss potential solutions.

Proposal 1: For logged MDT, UE stores SNPN ID/CAG ID(s) in logged MDT report.

Proposal 2: CGI-Info-Logging is enhanced to allow logging NPN identity info included in npn-IdentityInfoList of SIB1.
Proposal 3: SNPN Identity (e.g., NID) is included into the areaScope configuration for SNPN

Proposal 4: Support logging of OOC instance in logged MDT for NPN in R18. 
Proposal 5: Support 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.  
Proposal 6: RAN2 further discuss solutions to avoid the loss of stored logged MDT reports upon moving from a network of one type to another type with considerations on logged MDT types, memory size and specs impact.
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