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Introduction

In this contribution, we provide further discussion on MDT support in NPN, and provide the corresponding TPs to NGAP, and 37.320 stage 2 in annex. The draft LS informing RAN2 of the progress made in RAN3 regarding MDT support in NPN is also provided in annex.
Discussion
2.1 PNI-NPN Area Scope
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.
PNI-NPN is based on PLMN. A cell of a PLMN can be either a NON-CAG cell or a CAG cell. Since the  PLMN wide/cell based/TA based/TAI based IE does not contain any explicit CAG information, we also agree that these legacy choice items can represent both PN and NPN area, there is no CAG restriction applied here.if needed, the operator can use the new PNI-NPN area scope IE to explicitly specify PNI-NPN area for MDT. Current IE semantics description of "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." is enough, and further clarification is not needed.

Proposal 1: If PNI-NPN area scope IE is not present, the old area scope choice IEs (cell base, TA based, TAI based, and PLMN wide) represent both PN and NPN area, i.e, including both non-CAG cells and CAG cells, and further clarification is not needed.

Thers is an EN of "Editor´s note 1: The text in the Semantics Descriptions may be revisited if needed", this EN can be removed.

Proposal 2: Remove the EN of "Editor's note 1: The text in the Semantics Descriptions may be revisited if needed".

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.

As above discussion, if PNI-NPN area scope IE is not present, the meaning of the old area scope choices is kept unchanged, so, there is no need to introduce new "PLMN wide for non-CAG/CAG" choice.

Proposal 3: If the PNI-NPN area scope is not present, the meaning of the "PLMN wide" choice remains unchanged. In this case, there is no need to introduce a new "PLMN wide for non-CAG/CAG" choice.
FFS on set the range of maxnoofCAGforMDT to 256 or 12.
When OAM configures the MDT area scope for multiple UEs, it is not necessary to perform "personalized" configuration for each individual UE, this would greatly reduce the workload for OAM. For example, UE1 may be configured with an allowed CAG list ranging from CAG 1 to CAG 12, while UE2 is configured with allowed CAG list ranging from CAG 13 to CAG 24. However, the PNI-NPN area scope for MDT configured by OAM for these two UEs may be the same, covering CAG 1 to CAG 24. In this way, OAM only needs to focus on the operator's interested CAG area for MDT configuration.
Proposal 4: To set the range of maxnoofCAGforMDT to 256.
2.2 SNPN Area Scope
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. 

During the previous RAN3 discussion, some companies believed that there was no need to introduce the NID list into the legacy CHOICE Area Scope of MDT IE. Since there is no requirement to allow MDT collection both in specific PN area and SNPN area, the existing CHOICE Area Scope of MDT IE can be reused for equivalent SNPNs. However, other companies preferred to introduce the "SNPN based", "SNPN cell based", and "SNPN TA based" choice IEs into the existing CHOICE structure. We believe that both solutions can work. We suggest that RAN3 adopt the solution supported by the majority of companies.

Proposal 5: For configuring the SNPN area scope for MDT, both reusing old choice IEs and introducing new choice IEs are viable options. RAN3 will adopt the solution that is supported by the majority.
FFS Whether there is a need to introduce a NGAP "SNPN wide" choice.

If the option to reuse old area scope choice IEs is adopted, there is no need to introduce an NGAP "SNPN wide" choice. Instead, the "PLMN wide" choice can be reused for SNPN. However, if the option to introduce new choice IEs is adopted, it would be preferable to introduce a new "SNPN wide" choice.  

Proposal 6: For configuring the SNPN area scope for MDT, if the option to reuse old area scope choice IEs is adopted, there is no need to introduce an NGAP "SNPN wide" choice. Instead, the "PLMN wide" choice can be reused for SNPN. 

Proposal 7: For configuring the SNPN area scope for MDT, if the option to introduce new choice IEs is adopted, it would be preferable to introduce a new "SNPN wide" choice. 

Proposal 8: The NGAP TPs are provided in annex for both alternatives.
During the previous RAN3 meeting, Most companies agreed to send an LS to RAN2 to inform the progress of MDT support in NPN in RAN3, if SNPN solution is adopt. we hope the LS can be sent in this meeting. The draft LS to RAN2 is provided in annex.

Proposal 9: The draft LS informing RAN2 of the progress made in RAN3 regarding MDT support in NPN is provided in annex. 

Proposal 10: The TP to MDT stage 2 (37.320) is provided in annex.
Conclusion

For configuring the PNI-NPN area scope for MDT, there are following proposals.

Proposal 1: If PNI-NPN area scope IE is not present, the old area scope choice IEs (cell base, TA based, TAI based, and PLMN wide) represent both PN and NPN area, i.e, including both non-CAG cells and CAG cells, and further clarification is not needed.

Proposal 2: Remove the EN of "Editor's note 1: The text in the Semantics Descriptions may be revisited if needed".

Proposal 3: If the PNI-NPN area scope is not present, the meaning of the "PLMN wide" choice remains unchanged. In this case, there is no need to introduce a new "PLMN wide for non-CAG/CAG" choice.
Proposal 4: To set the range of maxnoofCAGforMDT to 256.
For configuring the SNPN area scope for MDT, there are following proposals.

Proposal 5: For configuring the SNPN area scope for MDT, both reusing old choice IEs and introducing new choice IEs are viable options. RAN3 will adopt the solution that is supported by the majority.
Proposal 6: For configuring the SNPN area scope for MDT, if the option to reuse old area scope choice IEs is adopted, there is no need to introduce an NGAP "SNPN wide" choice. Instead, the "PLMN wide" choice can be reused for SNPN. 

Proposal 7: For configuring the SNPN area scope for MDT, if the option to introduce new choice IEs is adopted, it would be preferable to introduce a new "SNPN wide" choice. 

Proposal 8: The NGAP TPs are provided in annex for both alternatives.
others:

Proposal 9: The draft LS informing RAN2 of the progress made in RAN3 regarding MDT support in NPN is provided in annex. 

Proposal 10: The TP to MDT stage 2 (37.320) is provided in annex.
Annex A: NGAP TP for alternative of reusing legacy IEs for SNPN 
<<<<<<<<<<<<<<<<<<<< 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
	
	
	
	In case of UE not operating in SNPN access mode,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.
In case of UE operating in SNPN access mode, it covers SNPN areas only.
	
	

	>>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.
In case of UE operating in SNPN access mode, it covers SNPN areas only.
	
	

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

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

	>PLMN wide
	
	
	NULL
	In case of UE not operating in SNPN access mode,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.
In case of UE operating in SNPN access mode, it indicates SNPN wide.
	
	

	>TAI based
	
	
	
	In case of UE not operating in SNPN access mode,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.
In case of UE operating in SNPN access mode, it covers SNPN areas only.
	
	

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

	>>>TAI
	M
	
	9.3.3.11
	
	-
	

	>PNI-NPN Based MDT
	
	
	
	
	YES
	Ignore

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

	>>>PLMN ID
	
	
	9.3.3.5
	
	
	

	>>>CAG ID
	M
	
	9.3.3.43
	
	
	

	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
	
	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 CAG IDs for MDT scope. Value is 256.


	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 fitth bit set to “1”.

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



<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.3.x
PNI-NPN Area Scope of MDT

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CAG List for MDT
	
	1..< maxnoofCAGforMDT >
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>CAG ID
	M
	
	9.3.3.43
	


	Range bound
	Explanation

	maxnoofCAGforMDT
	Maximum no. of CAG IDs for MDT area scope. Value is 256.


<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>

Annex B: NGAP TP for alternative of Introducing new choice IEs for SNPN 
<<<<<<<<<<<<<<<<<<<< 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
	
	9.3.3.11
	
	-
	

	>PNI-NPN Based MDT
	
	
	
	
	YES
	Ignore

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

	>>>PLMN ID
	
	
	9.3.3.5
	
	
	

	>>>CAG ID
	M
	
	9.3.3.43
	
	
	

	>SNPN wide
	
	
	NULL
	
	
	

	>SNPN based
	
	
	
	
	
	

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

	>>>PLMN ID
	M
	
	9.3.3.5
	
	-
	

	>>>NID
	M
	
	9.3.3.42
	
	-
	

	>SNPN Cell based
	
	
	
	
	
	

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

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	>>> NID
	M
	
	9.3.3.42
	
	-
	

	>SNPN TAI based 
	
	
	
	
	
	

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

	>>>TAI
	M
	
	9.3.3.11
	
	-
	

	>>> NID
	M
	
	9.3.3.42
	
	-
	

	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
	
	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 CAG IDs for MDT scope. Value is 256.


	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 fitth bit set to “1”.

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



<<<<<<<<<<<<<<<<<<<< NEXT OF CHANGES >>>>>>>>>>>>>>>>>>>>

9.3.3.x
PNI-NPN Area Scope of MDT

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CAG List for MDT
	
	1..< maxnoofCAGforMDT >
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>CAG ID
	M
	
	9.3.3.43
	


	Range bound
	Explanation

	maxnoofCAGforMDT
	Maximum no. of CAG IDs for MDT area scope. Value is 256.


<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>

Annex C: TP to 37.320 

<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>

5.4.x
Support of NPN

MDT is supported in both PNI-NPN and SNPN.

For signalling based MDT in PNI-NPN, the AMF indicates a list of CAG ID in MDT Configuration to specify the PNI-NPN areas of the MDT task.
For management based MDT in PNI-NPN, the AMF indicates to the NG-RAN whether MDT is allowed to be configured by the NG-RAN for this user considering e.g. user consent and roaming status (see TS 32.422 [6]), by providing the Management Based MDT PLMN List. The allowed MDT PLMN List is also applicable for PNI-NPN within the PLMN indicated in the list.The NG-RAN node enforces the user consent for UE selection for management based MDT. if the Management based MDT PLMN List is not available for the UE, the NG-RAN node shall not select such UE for MDT task.

For signalling based MDT in SNPN, the AMF indicates a list of SNPN, or a list of cell within SNPN(s), or a list of TA within SNPN(s) in MDT Configuration to specify the SNPN areas of the MDT task.
For management based MDT in SNPN, there is no need for AMF to provide the information about whether MDT is allowed to be configured by the NG-RAN for this user. OAM configure users for MDT task in SNPN areas based on operator's policy and local management.
<<<<<<<<<<<<<<<<<<<< END OF CHANGES >>>>>>>>>>>>>>>>>>>>
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1. Overall Description:

RAN3 is currently working on supporting MDT in PNI-NPN and SNPN. The MDT area scope in MDT configuration has been refined to support specifying PNI-NPN or SNPN areas for MDT tasks. The approved XnAP and NGAP CRs are attached.  

2. Actions:

To RAN2: 
RAN3 kindly asks RAN2 to take above information into account for MDT Area Scope configuration over RRC. 

3. Dates of Next TSG-RAN WG3 Meetings:

3GPP TSG RAN WG3#121
 21 - 25 August, 2023


Toulouse, France


