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[bookmark: _Ref20905128][bookmark: _Ref178064866]Introduction
Non-public networks were standardized by 3GPP in rel-16 and enhanced in rel-17 in order to support private 5G networks. These networks can be deployed either as integrated with a PLMN, or in a standalone method.  They are called public network integrated NPN (PNI-NPN) and Standalone non-public network (SNPN) respectively. In rel-18, during the previous RAN3 meetings, the following agreements were taken on support for SON enhancements for NPN networks,
	Area Scope for PNI-NPNs:                  
Introduce a CAG list for MDT area scope.
The use cases RAN3 should support are:
Use Case 1: Enhanced area scope information should allow collection of MDT measurements in specific PNI-NPNs, i.e. MDT measurements should be collected only within specific CAGs. 
Use Case 2: Enhanced area scope information should allow collection of MDT measurements both in specific PNI-NPNs (i.e. in specific CAGs) and in public network areas (e.g. specific PN cells, TAIs, etc.). 
Agree to the addition of a CAG list inside and outside the current choice structure for the MDT Area Scope. Further enhancements are FFS
FFS: Check the company's preference: in case of PNI-NPN area scope is not present, whether how to interpret the old area scope choices when it set as cell base, TA based, TAI based, and PLMN wide with following cases:
-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 represents 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.
FFS on set the range of maxnoofCAGforMDT to 256 or 12.
FFS 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.
Area Scope for SNPNs:
RAN3 to focus on the following use case for SNPN and to continue discussions on how to address MDT Area Scope for specific cells or TAs of an SNPN:
· Use Case 3: Enable collection of MDT measurements in the SNPN where the UE is registered. 
Postpone discussions on inclusion of SNPN identifiers in MDT area scope to next meeting
Son Reports:
How to introduce NID or PNI-NPN ID into SON/MDT reports depends on RAN2’s decision.
UE History Information:
Whether a UHI containing PNI-NPN should be disclosed to a public network can be further discussed.
It is up to configuration and operator’s policies whether PN and NPN information can be included in the UE History Information.
Other issues:
Wait SA3's response for NPN user consent to check if any RAN3 impact.
Wait for SA3 LS on MDT user consent for NPN.



In this paper, we discuss the possible NPN related enhancements and suggestions for future discussions. We also provide a TP to 38.413 in the appendix along with a draft LS to RAN2 on UE behavior for SON reports.

Discussion
Support for MDT for NPN
Area scope for MDT in PNI-NPNs
During previous RAN3 meetings, It was agreed that area scope for MDT should support two use cases. The first is to allow collection of MDT measurements in specific PNI-NPNs. And the second is to allow collection of MDT measurements both in specific PNI-NPNs and in public network areas. 
The PNI-NPN based IE inside the CHOICE Area Scope of MDT fulfils the first condition to allow MDT measurements in the specific PNI-NPNs through the use of CAG ID. Similarly, the PNI-NPN Area Scope of MDT IE outside the CHOICE structure supports MDT measurements in specific CAGs in addition to the other choices. 
During RAN3#119-bis-e two TPs R3-232091 (TS38.423), R3-232027 (TS38.413) were agreed. With such agreements MDT measurement configurations are enabled in public networks alone (legacy functionality), in non-public networks alone and in both public and non-public networks. 
This fulfils the use cases agreed by RAN3, namely:
The use cases RAN3 should support are:
Use Case 1: Enhanced area scope information should allow collection of MDT measurements in specific PNI-NPNs, i.e. MDT measurements should be collected only within specific CAGs. 
Use Case 2: Enhanced area scope information should allow collection of MDT measurements both in specific PNI-NPNs (i.e. in specific CAGs) and in public network areas (e.g. specific PN cells, TAIs, etc.). 
Agree to the addition of a CAG list inside and outside the current choice structure for the MDT Area Scope. Further enhancements are FFS

It can therefore be concluded that no further changes are needed to the MDT Area Scope for PNI-NPNs.

[bookmark: _Toc134633625]No further enhancement is needed to the MDT Area Scope for the purpose of supporting MDT collection in PNI-NPNs
As part of the agreements in R3-231044, there is also an FFS on the number of PNI-NPN CAG IDs that should be supported in the MDT scope through the Range IE maxnoofCAGforMDT. This range should match the number of CAG IDs per PLMN that the UE is allowed to access for ensuring that there is no mismatch between CAGs allowed to be accessed and the CAG IDs for which the UE is allowed to collect MDT data. This number is 256 as seen in the “9.3.3.45  Allowed PNI-NPN List IE” in TS 38.413. 
In the previous meeting, it was suggested that the range of the variable should be 12 instead as that is the maximum number of CAGs supported per cell. However the MDT area scope is configured for all of the expected area that the UE has mobility in, not just one cell. Thus it has to be 256.

[bookmark: _Toc134633626]The MDT area scope is configured for the area the UE has mobility in, and not per cell. 

[bookmark: _Toc134641919]Set the range of maxnoofCAGforMDT to 256
Area scope for MDT in SNPNs
During previous meetings the following was captured:
RAN3 to focus on the following use case for SNPN and to continue discussions on how to address MDT Area Scope for specific cells or TAs of an SNPN:
· Use Case 3: Enable collection of MDT measurements in the SNPN where the UE is registered. 
Postpone discussions on inclusion of SNPN identifiers in MDT area scope to next meeting

SNPN identifiers need to be added to the MDT Configuration IE to allow collection of MDT measurements in SNPN networks, similar to the already agreed PNI-NPN related enhancements. 
SA2 has also recently agreed to allow for equivalent SNPNs where the UE can have mobility between different SNPNs. In order to achieve RAN3 specifications that are already ready to support the Rel18 enhancements agreed by SA2, we need to add the NIDs, together with PLMN ID for an SNPN to the CHOICE Area Scope. This will allow operators to choose SNPNs as the area where the MDT measurements are taken. Thus, the NIDs added to the choice structure should be a list of NIDs together with PLMN IDs to allow collection of MDT measurements in equivalent SNPNs as shown in the appendix.
[bookmark: _Toc134641920]Agree to add a list of SNPN IDs to the Area Scope IE as shown in appendix A
During RAN3-119bis-e, it was also proposed to add a per cell and per TA granularity ot the SNPN choice for the Area Scope for MDT. This could be useful in order to specify where, within an SNPN, the UE can collect MDT measurements.
The PLMN wide option in the MDT area scope allows a UE to collect MDT in the whole PLMN it has access to. The same functionality would be beneficial for SNPNs. Namely, the introduction of an SNPN area scope would enable the UE to collect MDT measurements in the whole SNPN, which is a useful feature, just like the PLMN wide option.
[bookmark: _Toc134641921]Introduce an SNPN cell based, SNPN TA based and SNPN wide option in the SNPN choice within the Area Scope for MDT IE
Area Scope of neighbour cells
Another topic that was brought up in RAN3 but was never discussed in full is the Area Scope of neighbour cells for MDT.  This is complicated further as the UEs that only have subscriptions to PN can be configured to collect data from neighbouring cells and these cells can belong to NPNs. 
[bookmark: _Toc134633627][bookmark: _Hlk127370451]NPNs and PNs can have cells that neighbour each other and UEs could be configured to collect MDT information through frequency based configuration from both PN and NPN cells
An operator may be interested in collecting measurements from neighbour NPN cells, e.g. to better understand the coverage of an NPN. On the other hand, there might be private networks whose cells shall not be included in the Area Scope of Neighbour Cells, e.g. for security reasons or because such private networks information exposure is sensitive. Our approach to this issue is that the specifications could enable or disable the inclusion of NPN cells/frequencies in the Area Scope of Neighbour Cells and that it can be up to the operator to configure whether to allow for collection of measurements in such frequencies/cells. This gives flexibility to an operator when deciding which neighbour cells should be considered for MDT measurements. If collection of measurements from NPN is allowed, this enhancement would be especially useful for PNI-NPNs, where an operator may have a particular interest in determining with more details the coverage of cells belonging to a specific CAG.
[bookmark: _Toc134633628]Allowing UEs (with or without) NPN subscription to collect information on neighbour NPN cells can help to build better coverage maps for NPNs 
[bookmark: _Hlk134620015]To enable operators to configure collection of MDT in the neighbouring cells, the Area scope of Neighbour cells IE should contain NPN identifiers. If this is not done, the operator would not be able to differentiate cells belonging to PN and NPNs and would be unable to configure whether the Area Scope of Neighbour Cells may include or not NPN cells. 
[bookmark: _Toc134641922]Add NPN identifiers in the Area scope of Neighbour cells IE to enable operators to configure whether to collect data in neighbouring NPN cells.

User Consent for NPNs
SA3 has sent an LS to RAN3 in S3-231399, where the following answers are provided in response to questions asked by RAN3:
--------------------------------------------------Start of Excerpt From S3-231399--------------------------------------------------
"Question 1: To denote that user consent for MDT in PNI-NPN is given, whether there is a need for signaling of private network identifiers (CAG ID) to the NG-RAN or if it can be covered by signalling public network identifiers (PLMN ID) to the NG-RAN?"
SA3 considers that using public network identifiers (PLMN ID) is sufficient.

"Question 2: Whether user consent needs to be supported for MDT in SNPN, and if yes, to denote that user consent for MDT in SNPNs is given, whether there is a need for signaling of private network identifier (SNPN ID) to the NG-RAN?"
SA3 notes that the business models for SNPN are varied and SA3 assumes that the SNPN operator itself will develop operational functions that are specific to their use case. As such, SA3 has not identified any requirements for user consent in this case.

-------------------------------------------------- End of Excerpt From S3-231399--------------------------------------------------
[bookmark: _Toc131673204]With this, it is clear that there is no need to apply any changes to the current user consent mechanisms for MDT concerning PNI-NPNs. However, the specifications should be amended to state that MDT user consent does not apply to SNPNs.
During RAN3-119bis-e some companies seemed to object to this conclusion form SA3, asking how would user consent for SNPNs work if the current solution for MDT is not reused. We note that SA3 has already answered this question by stating that:
“SA3 assumes that the SNPN operator itself will develop operational functions that are specific to their use case”
Namely, given that SNPNs are private networks, an SNPN operator would have specific agreements with the users that can access such networks and such agreements would cover whether MDT measurements can be collected from the UE or not.
[bookmark: _Toc131673205]We note that handling of user consent is described in TS32.422, which is under SA5 control. Hence we propose to send an LS reply to SA3 and SA5 stating that RAN3 expects changes to the applicability of user consent for MDT to SNPN by SA5, in accordance to the inputs in S3-231399.
Note that failure to set requirements towards SA5 may imply that MDT user consent could apply also to SNPNs, which is against the conclusions from SA3.
[bookmark: _Toc134641924]Send an LS reply to SA3 and SA5 to inform them that RAN3 awaits SA5´s changes to TS32.422 to align with the inputs from S3-231399.


Conclusion
In the previous sections we made the following observations: 
Observation 1	No further enhancement is needed to the MDT Area Scope for the purpose of supporting MDT collection in PNI-NPNs
Observation 2	The MDT area scope is configured for the area the UE has mobility in, and not per cell.
Observation 3	NPNs and PNs can have cells that neighbour each other and UEs could be configured to collect MDT information through frequency based configuration from both PN and NPN cells
Observation 4	Allowing UEs (with or without) NPN subscription to collect information on neighbour NPN cells can help to build better coverage maps for NPNs

Based on the discussion in the previous sections we propose the following:
Proposal 1	Set the range of maxnoofCAGforMDT to 256
Proposal 2	Agree to add a list of SNPN IDs to the Area Scope IE as shown in appendix A
Proposal 3	Introduce an SNPN cell based, SNPN TA based and SNPN wide option in the SNPN choice within the Area Scope for MDT IE
Proposal 4	Add NPN identifiers in the Area scope of Neighbour cells IE to enable operators to configure whether to collect data in neighbouring NPN cells.
Proposal 5	Send an LS reply to SA3 and SA5 to inform them that RAN3 awaits SA5´s changes to TS32.422 to align with the inputs from S3-231399.

A TP reflecting the proposals above is presented in the Annex, while an LS reflecting Proposal 5 is in R3-233095.

[bookmark: _In-sequence_SDU_delivery]References
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Appendix A: TP FOR 38.413
	Start of Changes

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
	Criticality
	Assigned Criticality

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

	CHOICE Area Scope of MDT
	M
	
	
	
	-
	

	>Cell based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, it covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

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

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>TA based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, it covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

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

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

	>PLMN wide
	
	
	NULL
	If PNI-NPN Area Scope of MDT IE is present, it covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

	>TAI based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, it covers non-CAG cells only, where non-CAG cells refer to cells that only provide public access.
	
	

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

	>>>TAI
	M
	
	
	
	-
	

	>PNI-NPN based
	
	
	
	
	
	

	>>CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	
	
	

	>>>PLMN ID
	
	
	9.3.3.5
	
	
	

	>>>CAG ID
	M
	
	9.3.3.43
	
	
	

	>SNPN Cell based
	
	
	
	
	
	

	>>List for cell based SNPN MDT
	
	1..< maxnoofSNPNforMDT >
	
	
	
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	
	

	>>>NID
	M
	
	9.3.3.42
	
	
	

	>SNPN TA based
	
	
	
	
	
	

	>>List of TA based SNPN MDT
	
	1..<maxnoofTAforMDT>
	
	
	
	

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

	>SNPN wide
	
	
	NULL
	
	
	

	CHOICE MDT Mode
	M
	
	
	
	-
	

	>Immediate MDT
	
	
	
	
	
	

	>>Measurements to Activate 
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [41]. 
First Bit = M1,
Second Bit= M2,
Third Bit = M4,
Fourth Bit = M5,
Fifth Bit = M6,
Sixth Bit = M7,
Seventh Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration, 
other bits reserved for future use.
Value “1” indicates “activate” and value “0” indicates “do not activate”.
	-
	

	>>M1 Configuration
	C-ifM1
	
	9.3.1.171
	
	-
	

	>>M4 Configuration
	C-ifM4
	
	9.3.1.172
	
	-
	

	>>M5 Configuration
	C-ifM5
	
	9.3.1.173
	
	-
	

	>>M6 Configuration
	C-ifM6
	
	9.3.1.174
	
	-
	

	>>M7 Configuration
	C-ifM7
	
	9.3.1.175
	
	-
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	
	-
	

	>>MDT Location Information
	O
	
	9.3.1.176
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	
	-
	

	>Logged MDT
	
	
	
	
	
	

	>>Logging interval
	M
	
	ENUMERATED (320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms, 20480ms, 30720ms, 40960ms, 61440ms, infinity, …)
	This IE is defined in TS 38.331 [18]. 
	-
	

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90,120, …)
	This IE is defined in TS 38.331 [18]. Unit: [minute].
	-
	

	>>CHOICE Report Type
	M
	
	
	
	-
	

	>>>Periodical
	
	
	NULL
	
	
	

	>>>Event Triggered
	
	
	
	
	
	

	>>>>Event Trigger Logged MDT Configuration
	M
	
	9.3.1.180
	
	-
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	
	-
	

	>>Area Scope of Neighbour Cells
	O
	
	9.3.1.182
	
	-
	

	>>Early Measurement
	O
	
	ENUMERATED
(true, ...)
	This IE indicates whether the UE is allowed to log measurements on early measurement related frequencies in logged MDT as specified in TS 38.331 [18].
	YES
	ignore

	Signalling Based MDT PLMN List
	O
	
	MDT PLMN List
9.3.1.168
	
	-
	

	PNI-NPN Area Scope of MDT
	O
	
	9.3.3.x
	This IE is ignored if the Area Scope of MDT IE is set to “PNI-NPN based”
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.

	maxnoofCAGforMDT
	Maximum no. of PNI-NPN CAG IDs for MDT scope. Value is 256FFS.

	maxnoofSNPNforMDT
	Maximum no. of SNPN NIDs for MDT scope. Value is 8.



	Condition
	Explanation

	C-ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to “1”.

	C-ifM4
	This IE shall be present if the Measurements to Activate IE has the third bit set to “1”.

	C-ifM5
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to “1”.

	C-ifM6
	This IE shall be present if the Measurements to Activate IE has the fiftth bit set to “1”.

	C-ifM7
	This IE shall be present if the Measurements to Activate IE has the sixth bit set to “1”.



Editor´s note 1: The text in the Semantics Descriptions may be revisited if needed

End of Changes

