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1. Introduction 
In this paper, we discuss further how to support SON/MDT for Non-Public Networks (NPN) based on the open issues identified last meeting.
2. Discussion
2.1 MDT Area scope enhancement for SNPN

RAN3 to focus on the following use case for SNPN:
Use Case 3: Enable collection of MDT measurements in the SNPN where the UE is registered. 

Whether to include SNPN identifiers in MDT area scope
How to address MDT Area Scope for specific cells or TAs of an SNPN

FFS whether to introduce the "SNPN based", "SNPN cell based", and "SNPN TA based" choice IEs into the existing CHOICE structure, this would allow for the specification of interested SNPNs, interested cells of SNPNs, or interested TAs of SNPNs

FFS Whether there is a need to introduce a NGAP "SNPN wide" choice

Observation 1: RAN3 already agreed to enable collection of MDT measurements in the SNPN where the UE is registered

Now that equivalent SNPNs have been specified in Rel-18, we think we can allow MDT collection in equivalent SNPNs as well. To enable MDT collection from a subset of equivalent SNPNs, we should signal a list of SNPN IDs (PLMN ID + NID) where MDT collection is to be allowed. Also, it is beneficial to allow MDT collection in specific cells or TAs belonging to a certain SNPN. Further, we can define a “SNPN wide” to enable MDT collection from all SNPNs (but not from public networks).

Proposal 1: For MDT collection in SNPNs, Rel-18 should enable collection of MDT measurements from
· Specific SNPN IDs
· Specific cells or TAs belonging to certain SNPN(s)
· SNPN wide (all registered SNPNs and equivalent SNPNs, but not from PLMNs)

Proposal 2: Introduce a dedicated IE for SNPN in Area Scope of MDT which either allows MDT collection “SNPN wide” or from specific SNPN IDs or from specific cells or TAs belonging to certain SNPN(s)
An example IE structure is shown below:
9.3.1.169    MDT Configuration-NR
This IE defines the MDT configuration parameters of NR.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	 
	ENUMERATED (Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	 

	CHOICE Area Scope of MDT
	M
	 
	 
	 

	>Cell based
	 
	 
	 
	 

	>>Cell ID List for MDT
	 
	1..<maxnoofCellIDforMDT>
	 
	 

	>>>NR CGI
	M
	 
	9.3.1.7
	 

	>TA based
	 
	 
	 
	 

	>>TA List for MDT
	 
	1..<maxnoofTAforMDT>
	 
	 

	>>>TAC
	M
	 
	9.3.3.10
	The TAI is derived using the current serving PLMN.

	>PLMN wide
	 
	 
	NULL
	 

	>TAI based
	 
	 
	 
	 

	>>TAI List for MDT
	 
	1..<maxnoofTAforMDT>
	 
	 

	>>>TAI
	M
	 
	 
	 

	>SNPN based
	 
	 
	 
	 

	>> SNPN wide
	O
	
	
	

	>>SNPN List for MDT
	 
	0..<maxnoofSNPNforMDT>
	 
	

	>>>PLMN ID
	M
	 
	9.3.3.5
	 

	>>>NID
	M
	 
	9.3.3.42
	 

	>>>Cell ID List for MDT
	 
	0..<maxnoofCellIDforMDT>
	 
	 

	>>>>NR CGI
	M
	 
	9.3.1.7
	 

	>>>TA based
	 
	 
	 
	 

	>>>>TA List for MDT
	 
	0..<maxnoofTAforMDT>
	 
	 

	>>>>>TAC
	M
	 
	9.3.3.10
	 

	
	
	
	
	



2.2 MDT Area scope enhancement for PNI-NPN

In case of PNI-NPN area scope is not present, how to interpret the old area scope choices when it set as cell based, TA based, TAI based, and PLMN wide:
· only represents the PN area, i.e., only including non-CAG cells
· can represent both PN and NPN area, i.e., including both non-CAG cells and CAG cells. 
If the latter is preferred, whether further clarification is needed to avoid misunderstanding.

If old area scope choices only represent the PN area, FFS whether there is a need to preserve the legacy functionality of the NGAP "PLMN wide" choice, namely, this choice is equivalent to absence of area scope over Xn and RRC, i.e., MDT is performed within the MDT PLMN List without any restriction.

In order to keep the existing definition of PLMN wide, it would be simple if the old area scope choices represent both the PN areas and NPN areas (i.e., both non-CAG cells and CAG cells) when PNI-NPN area scope is not present. 

Suppose we have the following cells:
· {cell 1, CAG 1}, {cell 2, CAG 1}, {cell 3, CAG 2}, {cell 4, CAG 2}, {cell 5}, {cell 6}
· Here cell 5 and cell 6 are non-CAG cells

If PNI-NPN Area Scope is not present, the OAM should still be able to collect from both CAG cells and non-CAG cells e.g., cell 1 + cell 3 + cell 5. Also, if PLMN wide is TRUE, then OAM should be able to collect from all cells.

We therefore have the following proposal:

Proposal 3: In case of PNI-NPN area scope is not present, the old area scope choices when it set as cell based, TA based, TAI based, and PLMN wide represent both the PN areas and NPN areas (i.e., both non-CAG cells and CAG cells)

Proposal 4: Setting “PLMN wide” as TRUE means OAM is interested in collecting MDT from all cells belonging to PLMNs in the MDT PLMN list (i.e., includes both CAG cells and non-CAG cells)

FFS on set the range of maxnoofCAGforMDT to 256 or 12.

As per TS 38.423, 
· maxnoofCAGs = 12 (Maximum no. of CAG-Identifiers broadcast in a cell)
· maxnoofCAGsperPLMN  = 256

As per TS 38.413,
· maxnoofCAGsperCell = 64 (Max is 12 in this release)

As per TS 38.331,
· maxNPN-r16 = 12 (Maximum number of NPNs broadcast and reported by UE at establishment)

Even though there can be up to 256 CAG IDs in PLMN, we can limit the number of CAG IDs in MDT configuration for simplicity purposes e.g., 12 CAGs. Therefore, we propose OAM can indicate a max of 12 CAG IDs in MDT configuration over NGAP to AMF/gNB. Further, for m-based QoE, gNB can filter the area scope based on UE’s allowed CAG list and send a subset of the operator indicated CAG lists over Uu.

Proposal 5: OAM can indicate a max of 12 CAG IDs in MDT configuration over NGAP to AMF/gNB i.e., set the range of maxnoofCAGforMDT to 12

Proposal 6: For m-based MDT, gNB can further filter the CAG cells in Area scope of QMC based on the Allowed PNI-NPN list and send the subset of CAG IDs in Area Scope over Uu.

3. Conclusion

MDT Area scope enhancement for SNPN
Observation 1: RAN3 already agreed to enable collection of MDT measurements in the SNPN where the UE is registered

Proposal 1: For MDT collection in SNPNs, Rel-18 should enable collection of MDT measurements from
· Specific SNPN IDs
· Specific cells or TAs belonging to certain SNPN(s)
· SNPN wide (all registered SNPNs and equivalent SNPNs, but not from PLMNs)

Proposal 2: Introduce a dedicated IE for SNPN in Area Scope of MDT which either allows MDT collection “SNPN wide” or from specific SNPN IDs or from specific cells or TAs belonging to certain SNPN(s)

MDT Area scope enhancement for PNI-NPN
Proposal 3: In case of PNI-NPN area scope is not present, the old area scope choices when it set as cell based, TA based, TAI based, and PLMN wide represent both the PN areas and NPN areas (i.e., both non-CAG cells and CAG cells)

Proposal 4: Setting “PLMN wide” as TRUE means OAM is interested in collecting MDT from all cells belonging to PLMNs in the MDT PLMN list (i.e., includes both CAG cells and non-CAG cells)

Proposal 5: OAM can indicate a max of 12 CAG IDs in MDT configuration over NGAP to AMF/gNB i.e., set the range of maxnoofCAGforMDT to 12

Proposal 6: For m-based MDT, gNB can further filter the CAG cells in Area scope of QMC based on the Allowed PNI-NPN list and send the subset of CAG IDs in Area Scope over Uu.
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