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1	Introduction
At RAN2#120 it was agreed to “Introduce SPNP ID (e.g., NID) to RLF/HOF report” but it remained open:
· whether to introduce SNPN ID in logged MDT reports
· whether to introduce PNI-NPN (CAG) ID in RLF/HOF reports
· whether to introduce PNI-NPN (CAG) ID in logged MDT reports
The use of NPN IDs in logged MDT configuration also remained open. 
Another issue that was not discussed due to the lack of time whether to introduce new NPN specific variables for NPNs.
This paper discusses these open issues and proposes way forwards in these areas.  
2	Discussion
2.1	Use of PNI-NPN (CAG) IDs in SON/MDT
Public Network Integrated NPN (PNI-NPN) are specified in clause 5.30.3 of TS 23.501:
Public Network Integrated NPNs are NPNs made available via PLMNs e.g. by means of dedicated DNNs, or by one (or more) Network Slice instances allocated for the NPN. The existing network slicing functionalities apply as described in clause 5.15. When a PNI-NPN is made available via a PLMN, then the UE shall have a subscription for the PLMN in order to access PNI-NPN.
The above description (especially the parts highlighted by cyan) clarifies that PNI-NPNs controlled by PLMNs and the access of a PNI-NPN requires subscription for the PLMN that controls it. The RAN specifications also clarifies that a cell whose access is restricted by one or more CAG IDs can only be selected if it belongs to the selected/registered PLMN or ePLMN (clause 16.7.2 of 38.300):
16.7.2.1	General
[…]
A CAG Member Cell for a UE is a cell broadcasting the identity of the selected PLMN, registered PLMN or equivalent PLMN, and for that PLMN, a CAG identifier belonging to the Allowed CAG list of the UE for that PLMN. The UE checks the suitability of CAG cells based on the Allowed CAG list provided by upper layers and a CAG-only cell can only be suitable for its subscribers but can be acceptable for the rest.
Observation 1.1: Cells advertising CAG ID(s) are part of a PLMN.
At RAN2#120 it was agreed that 
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.

A consequence of these agreements that the presence of PNI-NPN (CAG) ID in these reports is not necessary for the UE before the availability indication is sent.
Observation 1.2: No PNI-NPN (CAG) ID in the RLF/HOF and logged MDT reports is needed in the UE to check if availability indication can be sent.
Based on these observations there is no technical reason to include to PNI-NPN (CAG) ID in the reports. 
Another important aspect is that the UE does not send the “selected CAG ID” to the network, and it does not get any information from the network about the use of its CAG membership(s) for cell access. If the cell can be accessed by normal subscribers and one or more CAG subscriptions of the UE, it is not clear whether the UE accesses the cell based on its normal subscription or based on its CAG subscription. If the cell can be access by multiple CAG subscriptions of the UE, there is no indication which CAG subscription of the UE is used to get access to the cell. 
Observation 1.3: If a UE can get access in a cell in multiple ways, then it is ambiguous whether the UE should add its CAG ID and which of its CAG IDs in the reports.
As there is no technical reason to include PNI-NPN (CAG) ID in the reports, and it is ambiguous when and which PNI-NPN (CAG) ID(s) should be added to the reports, we think that PNI-NPN (CAG) IDs should not be in the RLF/HOF and logged MDT reports.
Proposal 1.1: No PNI-NPN (CAG ID) should be added to the RLF/HOF reports.
Proposal 1.2: No PNI-NPN (CAG ID) should be added to the logged MDT reports.
The CAG memberships of the UE influence the UE and network behaviour (e.g., during cell reselection, or the target cell selection at HO) and this may impact the service quality (e.g., delays and failures experienced during HOs). Therefore, we think that the CAG membership status may be relevant information in different SON/MDT reports. The status should indicate if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells.
Proposal 1.3: An indication of the UE CAG subscription statues (if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells) should be added to the RLF/HOF reports.
Proposal 1.4: An indication of the UE CAG subscription statues (if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells) should be added to the logged MDT reports.
As in the previous part of the discussion it was clarified that reports correlated to PNI-NPN access should be handled in the same way as normal reports of the PLMN, and in some cases it is not clear if a report belongs to PNI-NPN or the normal PLMN access, we do not see a technical reason to store those reports separately.
Proposal 1.5: Not to introduce new NPN specific variables for PNI-NPNs.
It is possible that cells supporting certain CAG ID(s) cover some specific areas, e.g., a campus area. Therefore, it is a valid use-case that an operator would like to perform checking of the cells supporting certain CAG ID(s). To support this type of operation we think that the use of CAG ID(s) in area configuration would be beneficial. RAN3 also assumes the use of PNI-NPN in the area scope, see R3-232027, and R3-232091.
Proposal 1.6: Add CAG ID in the area configuration for logged MDT.
2.2	SNPNs from SON/MDT perspective
SNPNs may use shared PLMN ID, and the PLMN ID and the NID together can identify an SNPN. This is the main reason that RAN2 has agreed to introduce SPNP ID (e.g., NID) to RLF/HOF report (RAN2#120) and SNPN ID (e.g., NID ID) checking before sending the availability indication for corresponding SON and MDT report (RAN2#119bis). The same reason is valid for logged MDT reports, i.e., without adding the SNPN (NID) ID to those reports, it cannot be identified the network the report belongs to. 
Moreover, the previous agreement that the UE shall perform SNPN ID checking before sending the availability indication for corresponding SON and MDT report cannot be performed if the SNPN (NID) ID is not included in the logged MDT report. There we propose to include the SPNP ID (PLMN ID and NID) into the logged MDT report.
Proposal 2.1: Include the SPNP ID (PLMN ID and NID) into the logged MDT report. 
Due to the SNPN identification issue (SNPNs cannot be identified based on a PLMN ID) discussed above if the logged MDT configuration does not include the SNPN ID, then it is ambiguous for which network the configuration belongs to. There we propose to include the SPNP ID (PLMN ID and NID) into the logged MDT configuration. 
Proposal 2.2: Include the SPNP ID (PLMN ID and NID) into logged MDT configuration. 
RAN3 sent an LS in R3-232118 / R2-2304628 asking whether stored logged MDT reports can be kept when a UE moves between a PLMN and an SNPN:
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
The obvious solution for this problem is to introduce separate logged MDT specific variable to store the reports for non-public networks. In this way the stored logged MDT reports for an SNPN are kept while the UE stays in any PLMN(s), and the stored logged MDT reports for a PLMN are kept when the UE stays in any SNPN(s). We understand that this may create additional storage requirements in the UE, and we are open to introduce some limitation to avoid UE implementation issues coming from the additional storage requirement if necessary.
Proposal 2.3: Introduce a new SNPN specific variable for logged MDT. FFS if the introduction of any storage limitation is needed.
If the above proposal is agreed, then we think that a reply LS to RAN3 is needed with the solution.
Proposal 2.4: Send a reply LS to RAN3 LS in R3-232118 that RAN2 agreed to introduce a new SNPN specific variable for logged MDT, which enables keeping the logged MDT report when the UE moves from one network type to another network type. (See draft reply L Sin the Annex.)
3	Conclusion
This document has made the following observations and proposals:
Observation 1.1: Cells advertising CAG ID(s) are part of a PLMN.
Observation 1.2: No PNI-NPN (CAG) ID in the RLF/HOF and logged MDT reports is needed in the UE to check if availability indication can be sent.
Observation 1.3: If a UE can get access in a cell in multiple ways, then it is ambiguous whether the UE should add its CAG ID and which of its CAG IDs in the reports.
Proposal 1.1: No PNI-NPN (CAG ID) should be added to the RLF/HOF reports.
Proposal 1.2: No PNI-NPN (CAG ID) should be added to the logged MDT reports.
Proposal 1.3: An indication of the UE CAG subscription statues (if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells) should be added to the RLF/HOF reports.
Proposal 1.4: An indication of the UE CAG subscription statues (if the UE has subscription with any of the CAG IDs broadcast by the cell, and whether the UE only allowed to access CAG cells) should be added to the logged MDT reports.
Proposal 1.5: Not to introduce new NPN specific variables for PNI-NPNs.
Proposal 1.6: Add CAG ID in the area configuration for logged MDT.
Proposal 2.1: Include the SPNP ID (PLMN ID and NID) into the logged MDT report. 
Proposal 2.2: Include the SPNP ID (PLMN ID and NID) into logged MDT configuration. 
Proposal 2.3: Introduce a new SNPN specific variable for logged MDT. FFS if the introduction of any storage limitation is needed.
Proposal 2.4: Send a reply LS to RAN3 LS in R3-232118 that RAN2 agreed to introduce a new SNPN specific variable for logged MDT, which enables keeping the logged MDT report when the UE moves from one network type to another network type. (See draft reply LS in the Annex.)
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1. Overall Description:
RAN2 thank RAN3 for sending the LS on potential override of logged MDT reports upon moving from SNPN to PLMN.
RAN2 discussed the issue 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. RAN2 concluded that the solution is to introduce a new SNPN specific variable for logged MDT, which enables keeping the logged MDT report when the UE moves from one network type to another network type. RAN2 will make the necessary RAN2 specifications to introduce the new SNPN specific variable and its handling in the UE in Rel-18.
2. Actions:
To RAN3
ACTION: 	RAN2 respectfully asks RAN3 to take the above into considerations

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#123	from 2023-08-21	to 2023-08-25		Toulouse
RAN2#123bis	from 2023-10-09	to 2023-10-13		Xiamen, CN




