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1	Introduction
RAN2 sent an LS to RAN3 in R3-243011 requiring clarification on MDT for NPN specified in release 18.  The LS asked questions in two parts, one on MDT in PNI-NPN and one on MDT in SNPN. In this paper we provide a discussion on these topics and also a draft LS reply to RAN2 on the same. 
2	Discussion
2.1 MDT for PNI-NPNs
RAN2 points out in their LS that there is a mismatch between the number of PLMN+CAG that can be configured in the MDT Area Scope over the RAN interfaces and the number of PLMN+CAG that can be currently configured at the UE. 
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK62]Indeed, RAN3 has agreed that, in the Area Scope of MDT IE sent over NG and Xn, there can be a maximum combination of 256 PLMN+CAG without any restrictions on the maximum number of PLMNs that can be included (i.e. there could be in theory 256 PLMNs, each with a different CAG). 
RAN2 has agreed to support 12 PLMN IDs X 12 CAGs i.e 12 CAGs per PLMN for a maximum of 12 PLMNs, that is a theoretical maximum of 144 CAGs. 
To gain a full view, let us discuss what is currently supported in the specifications: 
· A single cell can broadcast up to 12 unique CAG IDs. But,
· For mobility, a UE can be configured with up to 16 equivalent PLMNs. Additionally, there can be up to 256 unique CAGs per PLMN that can be configured per UE in the mobility restriction list. Namely, a UE may be subscribed to up to 256 CAGs that could be accessed. 
Thus, if it has to be possible to cover all possible PLMN plus CAG combinations a UE could have, the total number of PLMN+CAGs that should be configurable at the UE should be 16 PLMN X 256 CAGs. 
However, we note that this is only a theoretical maximum and it is too large to be sent over RRC for the UE to store and track. 
RAN3 agreed to a compromise and set the value of 256 PLMN+CAG, while allowing a combination of any PLMN+CAG.
For management-based MDT, this is not an issue as the RAN node can distribute the configuration to multiple UEs-. For signalling based MDT, the rationale of RAN3 choices is that a UE can move within the network and the signalling based MDT configuration for the UE will be forwarded at mobility.
UE movements imply that the UE may enter coverage areas where new PNI-NPNs are supported and should be measured. Hence the maximum number of 256 PLMN IDs+CAG was chosen to cover these cases.
However, we note the challenge and extra cost highlighted by RAN2 for signalling based MDT, where a limitation in UE memory is foreseen. 
To fix this problem, a number of options may be available: 
A. RAN2 to increase the number of  PLMN + CAG configurable at the UE to 16 X 16. This extends the support to 256 PLMN+CAG. In the extreme case where all 256 PLMNs are under a single PLMN in the areas scope, the PLMN id in the RRC configuration can be repeated, i.e. the 16 configurable PLMNs would contain the same PLMN ID. 
For this solution, RAN3 specifications could be enhanced with a note in the semantics of MDT Configuration NR, stating that the PLMN ID + CAG listed in the area scope shall be configurable at the UE via a 16 PLMN ID + 16 CAG configuration, where a PLMN ID may appear more than once and up to 16 times. 

B. Amend the RAN3 specifications with a note in the semantics of the CAG List for MDT IE that for signalling based MDT, the maximum number of PLMN+CAG combination is 144 in addition to restricting the maximum number of unique PLMNs to 12. With this change it will be left up to implementation how the PLMN+CAG to be configured at the UE will be selected if the CAG List for MDT IE contains a total of more than 144 items.

C. RAN3 to reduce the maximum number of items for the CAG List for MDT IE to 144 (12 CAGs per PLMN) to match RAN2 implementation. However this would severely restrict the scope of the MDT Area Scope, potentially requiring multiple MDT configurations to be repeatedly configured for the same UE in order to collect the needed information.
We believe that solution A provides a good balance and keeps the impacts on the UE contained as memory demand has to only be increased from 12 X 12 to 16 X 16. This is additionally useful as CAGs will also be used for mIABs and femto cells, increasing the usability of the MDT framework. 
We would also like to point out that SA5 has also aligned their specifications towards support of up to 256 PNI-NPNs in the Area Scope, hence a change of this parameter would have a knock on effect on the management system as well, see excerpt from TS32.422:
Excerpt from TS32.4222
The Area Scope parameter in NR can also contain:
-    List of NPN IDs in NR. It is either a list of PNI-NPNs identified by CAG ID with associated plmn-Identity (Maximum 256 PNI-NPNs can be defined) or a list of SNPN by Network ID with associated plmn-Identity (Maximum 16 SNPNs can be defined).
End of Excerpt from TS32.4222

Proposal 1: Reply to RAN2 to increase the number of supported PLMN + CAGs to 16 PLMNs X 16 CAGs. 
Proposal 2: Reply to RAN2 indicating the changes agreed to the semantics for the CAG List for MDT IE in RAN3, restricting the maximum number of unique PLMNs to 16
2.2 MDT for SNPNs
The second part of the LS from RAN2 deals with user consent and the applicability of plmn-IdentityList in SNPNs. 
SA3 has already agreed that user consent does not apply to SNPNs and this has been captured in the SA5 Stage 2 specifications for MDT, as per excerpt below:
[bookmark: _Hlk166140424]Excerpt from TS32.4222
The condition for supporting user consent handling for MDT does not apply to Standalone Non-Public Network, i.e., SNPN as per TS 23.501[40].
End of Excerpt from TS32.4222

However, for the case of SNPNs, the plmn-IdentityList is configured to indicate where the UE is allowed (as per operator´s configuration) to be configured to collect and report MDT measurements, independently of user consent. 
Observation 1: SA5, upon communication from SA3, has already captured in their specifications that user consent does not apply to SNPNs, therefore the plmn-IdentityList has the only role of indicating the PLMNs where MDT measurements can be configured and collected for a UE.
Proposal 3: Reply to RAN2 that user consent does not apply in SNPNs and that the configured plmn-IdentityList can be used to indicate the PLMNs where the UE can collect and report MDT measurements. 
3	Conclusions
In this paper the LS received from RAN2 on MDT for NPN was analysed and proposals on how to reply to the LS were made. The observation and proposals derived are exposed below:

Proposal 1: Reply to RAN2 to increase the number of supported PLMN + CAGs to 16 PLMNs X 16 CAGs. 
Proposal 2: Reply to RAN2 indicating the changes agreed to the semantics for the CAG List for MDT IE in RAN3, restricting the maximum number of unique PLMNs to 16
Observation 1: SA5, upon communication from SA3, has already captured in their specifications that user consent does not apply to SNPNs, therefore the plmn-IdentityList has the only role of indicating the PLMNs where MDT measurements can be configured and collected for a UE.
Proposal 3: Reply to RAN2 that user consent does not apply in SNPNs and that the configured plmn-IdentityList can be used to indicate the PLMNs where the UE can collect and report MDT measurements. 
Proposal 4: It is proposed to technically endorse the CRs in R3-243512, R3-243513 and R3-243514, which mirror the proposals above
A draft reply LS capturing the proposals above can be found in R3-243511.

