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Introduction

In this contribution, we provide further discussion on the remaining issues of MDT support in NPN, the corresponding TPs to NGAP and XnAP are provided in annex. 
Discussion
After RAN3#121 meeting, we still have some unresolved issues, as outlined below.
To be continue:

1: Whether there is a need for the PNI-NPN PLMN wide.

2: How to configure allowed/not-allowed to collect data in neighbouring NPN cells?

3: How to handle PN and NPN information in the UE History Information?
4: Get common understanding about PNI-NPN area scope set as PLMN wide, cell based and TAI based?

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.
1: Whether there is a need for the PNI-NPN PLMN wide.

In contribution [1], it is proposed to introduce a PNI-NPN PLMN wide choice in both the legacy area scope IE and the PNI-NPN Area Scope of MDT IE. From our viewpoint, the PNI-NPN PLMN wide can be represented by configuring the corresponding PLMN to include all CAGs of the PLMN. However, during the discussion, some companies expressed concerns that this might lead to complexities in OAM configuration, especially if the total number of CAGs of the PLMN is large.

To address these concerns, we suggest modifying the presence of the CAG ID IE in the CAG List for MDT IE from ‘mandatory’ to ‘optional’, as shown below. If there is not any CAG ID is present along with a specific PLMN identity, it indicates that the PNI-NPN area scope for MDT is PNI-NPN PLMN wide in this PLMN. This method can be applied to both XN and NG interfaces.
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
	O
	
	9.3.3.43
	If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN.


Proposal 1: Modify the presence of the CAG ID IE in the CAG List for MDT IE from mandatory to optional over NGAP and XnAP. If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN. The corresponding TPs to NGAP and XnAP are provided in annex.
2: How to configure allowed/not-allowed to collect data in neighbouring NPN cells?

From our perspective,The mobility between PLMN and SNPN is not supported in Rel-18, there is no need for PN UEs to collect MDT data of neighbour SNPN cells. For PNI-NPN case, if collecting data in neighbouring NPN cells is not allowed, the operator may choose to exclude their PCI values from the PCI list used for MDT. If there are companies with concerns, we suggest to leave this out of Rel-18.

Proposal 2: To prevent MDT collection in neighboring NPN cells, the operator could exclude PCI values of NPN cells from the PCI list used for MDT. If consensus is not reached, we suggest to leave this issue out of Rel-18.  
3: How to handle PN and NPN information in the UE History Information?
believes in the case where a UHI does not include NPN information, there would be a need to indicate, within the UHI, that the UE was served by a cell that cannot be disclosed. This would prevent the incorrect interpretation of collected UHI, shown as below.
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Since RAN3 agreed that "It is up to configuration and operator’s policies whether PN and NPN information can be included in the UE History Information.", our viewpoint is that if an operator is aiming to optimize network performance, which includes the performance of CAG cells, then the operator should ensure that the NPN information is included in the UHI. Otherwise, the configuration chosen by the operator could potentially obstruct the optimization of network performance. We also believe that the "undisclosed cell information" proposed in [2] constitutes a form of "NPN information". 

Based on above understanding, we propose that once the UE enters an NPN cell, it should discard the UHI and only resume recording upon entering another PN cell. We believe that operators should take this into consideration when deciding on how to configure the UHI collecting policy. If there are any companies with concerns, we recommend leave to this issue out of Release 18.

Proposal 3: RAN3 agrees that if the inclusion of NPN information in UHI is not permitted, a UE, upon entering an NPN cell, will discard the UHI and only recording it again upon entering into another PN cell. If consensus is not reached, we suggest to leave this issue out of Rel-18. 
4: Get common understanding about PNI-NPN area scope set as PLMN wide, cell based and TAI based?

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.
Based on our understanding, the legacy area scope IE can represent both PN and NPN areas if the PNI-NPN area scope IE is not present. This understanding aligns with the current BL CR.
Proposal 4: The legacy area scope IE can represent both PN and NPN areas if the PNI-NPN area scope IE is not present.
Conclusion

Proposal 1: Modify the presence of the CAG ID IE in the CAG List for MDT IE from mandatory to optional over NGAP and XnAP. If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN. The corresponding TPs to NGAP and XnAP are provided in annex.
Proposal 2:To prevent MDT collection in neighboring NPN cells, the operator could exclude PCI values of NPN cells from the PCI list used for MDT. If consensus is not reached, we suggest to leave this issue out of Rel-18.
Proposal 3: RAN3 agrees that if the inclusion of NPN information in UHI is not permitted, a UE, upon entering an NPN cell, will discard the UHI and only recording it again upon entering into another PN cell. If consensus is not reached, we suggest to leave this issue out of Rel-18. 
Proposal 4: The legacy area scope IE can represent both PN and NPN areas if the PNI-NPN area scope IE is not present.
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Annex A: NGAP TP for MDT BL CR

<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
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 MDT
	
	
	
	
	YES
	Ignore

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

	>>>PLMN ID
	
	
	9.3.3.5
	
	
	

	>>>CAG ID
	O
	
	9.3.3.43
	If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN.
	
	

	>SNPN Cell Based MDT
	
	
	
	
	YES
	ignore

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

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	-

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity in the NR CGI IE.
	-
	-

	>SNPN TAI Based MDT
	
	
	
	
	YES
	ignore

	>>SNPN TAI List
	
	1..<maxnoofTAforMDT>
	
	
	-
	-

	>>>TAI
	M
	
	9.3.3.11
	
	-
	-

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity in the TAI IE.
	-
	-

	>SNPN Based MDT
	
	
	
	
	
	

	>>MDT SNPN List
	
	1..<maxnoofMDTSNPNs>
	
	
	
	

	>>>PLMN Identity
	M
	
	9.3.3.5
	
	
	

	>>>NID
	M
	
	9.3.3.42
	Identifies an SNPN together with the PLMN Identity IE.
	
	

	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.

	maxnoofMDTSNPNs
	Maximum no. of SNPNs in the MDT SNPN list. Value is 16.


	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
	O
	
	9.3.3.43
	If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN.


	Range bound
	Explanation

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


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

Annex B: XnAP TP for MDT BL CR

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

9.2.3.126
MDT Configuration-NR

The 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-NR
	O
	
	
	
	-
	

	>Cell based
	
	
	
	If PNI-NPN Area Scope for 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-NR
	
	1 .. <maxnoofCellIDforMDT>
	
	
	
	

	>>>NR CGI
	M
	
	9.2.2.7
	
	-
	

	>TA based
	
	
	
	If PNI-NPN Area Scope for 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
	
	OCTET STRING (SIZE (3))
	The TAI is derived using the current serving PLMN.
	-
	

	>TAI based
	
	
	
	If PNI-NPN Area Scope for 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
	
	9.2.3.20
	
	-
	

	>PNI-NPN based
	
	
	
	
	YES
	Ignore

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

	>>>PLMN ID
	M
	
	9.2.2.4
	
	
	

	>>>CAG ID
	O
	
	9.2.2.66
	If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN.
	
	

	>SNPN Cell Based MDT
	
	
	
	
	YES
	ignore

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

	>>>NR CGI
	M
	
	9.2.2.7
	
	-
	-

	>>>NID
	M
	
	9.2.2.65
	Identifies an SNPN together with the PLMN Identity in the NR CGI IE.
	-
	-

	>SNPN TAI Based MDT
	
	
	
	
	YES
	ignore

	>>SNPN TAI List
	
	1..<maxnoofTAforMDT>
	
	
	-
	-

	>>>TAI
	M
	
	9.2.2.7
	
	-
	-

	>>>NID
	M
	
	9.2.2.65
	Identifies an SNPN together with the PLMN Identity in the TAI IE.
	-
	-

	>SNPN Based MDT
	
	
	
	
	YES
	ignore

	>>MDT SNPN List
	
	1..<maxnoofMDTSNPNs>
	
	
	-
	-

	>>>PLMN Identity
	M
	
	9.2.2.4
	
	-
	-

	>>>NID
	M
	
	9.2.2.65
	Identifies an SNPN together with the PLMN Identity IE.
	-
	-

	CHOICE MDT Mode
	M
	
	
	
	-
	

	>Immediate MDT-NR
	
	
	
	
	-
	

	>>Measurements to Activate
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [43]. 

First Bit = M1,
Second Bit= M2,

Fourth Bit = M4,

Fifth Bit = M5,

Sixth Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration,

Seventh Bit = M6,

Eighth Bit = M7.

Value "1" indicates "activate" and value "0" indicates "do not activate".

This version of the specification does not use bits 3.
	-
	

	>>M1 Configuration
	C-ifM1
	
	9.2.3.128
	
	-
	

	>>M4 Configuration
	C-ifM4
	
	9.2.3.129
	
	-
	

	>>M5 Configuration
	C-ifM5
	
	9.2.3.130
	
	-
	

	>>MDT Location Information
	O
	
	BITSTRING(SIZE(8))
	Each position in the bitmap represents requested location information as defined in TS 37.320 [43].

First Bit = GNSS

Other bits are reserved for future use and are ignored if received.

Value "1" indicates "activate" and value "0" indicates "do not activate".

The eNB shall ignore the first bit unless the Measurements to Activate IE has the first bit or the sixth bit set to "1".
	-
	

	>>M6 Configuration
	C-ifM6
	
	9.2.3.131
	
	-
	

	>>M7 Configuration
	C-ifM7
	
	9.2.3.132
	
	-
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.11
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.12
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.2.3.136
	
	-
	

	>Logged MDT-NR
	
	
	
	
	-
	

	>>Logging interval
	M
	
	ENUMERATED (ms320, ms640, ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960 and ms61440, infinity)
	This IE is defined in TS 38.331 [10]. The value "infinity" represents one shot logging, i.e., only one log per event in the logged MDT report.
	-
	

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

	>>CHOICE Report Type
	M
	
	
	
	-
	

	>>>Periodical
	
	
	
	
	-
	

	>>>Event Triggered
	
	
	
	
	-
	

	>>>>Logged Event Trigger Config
	M
	
	9.2.3.137
	
	-
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.134
	
	-
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.135
	
	-
	

	>>Sensor Measurement Configuration
	O
	
	9.2.3.136
	
	-
	

	>>Area Scope of Neighbour Cells
	O
	
	9.2.3.140
	
	-
	

	>>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 [10].
	-
	

	Signalling based MDT PLMN List
	O
	
	MDT PLMN List

9.2.3.133
	
	
	

	PNI-NPN Area Scope of MDT
	O
	
	9.2.3.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.

	maxnoofMDTSNPNs
	Maximum no. of SNPNs in the MDT SNPN list. Value is 16.


	Condition
	Explanation

	ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to "1".

	ifM4
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to "1".

	ifM5
	This IE shall be present if the Measurements to Activate IE has the fifth bit set to "1".

	ifM6
	This IE shall be present if the Measurements to Activate IE has the seventh bit set to "1".

	ifM7
	This IE shall be present if the Measurements to Activate IE has the eighth bit set to "1".


9.2.3.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
	
	9.2.2.4
	

	>CAG ID
	O
	
	9.2.2.66
	If there is not any CAG ID together with the specific PLMN identity, indicates PNI-NPN PLMN wide in this PLMN.


	Range bound
	Explanation

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


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