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1. Introduction
In the last RAN3 117b-e meeting, the following agreements are achieved for MDT in NPNL:
RAN3 sends an LS to SA3 (cc SA5, RAN2) for user consent of NPN including the following aspects:
1: For PNI-NPN, whether existing user consent for management-based MDT (i.e., Management Based MDT PLMN List IE) can also apply for MDT in PNI-NPNs (no need of CAG-ID in user consent).
2: For SNPN, whether user consent for SNPN should include a list of SNPNs (PLMNs + NIDs) where management based MDT is allowed to take place.
Introduce a CAG list for MDT area scope.
On the other hand, there are still lots of issues to be FFS for NPN:
For MDT enhancement:
FFS whether UE stores or discards the collected SON/MDT measurements upon moving outside the registered SNPN.
Open issues:
1:How to introduce CAG list in existing MDT Configuration-NR IE,e.g. new separate Area Scope IE, or to extend existing area scope choice structure.
2:Whether area scope enhancement for SNPN is needed?
3:Whether PN UEs are allowed to be configured with NPN frequencies for MDT data collection of Neighbour Cells.
 For SON enhancement:
Open issues: 
1:Whether there is need to address the potential loss of SON/logged MDT reports upon mobility outside SNPN can be further discussed.
2:Whether a UHI containing PNI-NPN should be disclosed to a public network can be further discussed.
3:Which NPN related information should be included in RLF report can be further discussed:
1) The accessing NPN
2) Include UE NPN capability 
Other issues:
Whether existing Trace Reference is sufficient could be further discussed.
In this discussion, we provide our further views about the remaining open issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 MDT enhancements in NPN
For SNPN, the UE operating in SNPN access mode is only allowed to mobility within the same SNPN, usually in a restricted area. If the UE is not set to operate on the specific SNPN access mode, the UE can perform normal PLMN selection procedures and finds the suitable cell belongs to other PN network based on the mobility restriction information. Besides, users are supported to manually choose whether to operate in SNPN access mode. In this case, a UE with SON/MDT measurements results in SNPN may move outside to PN networks and then move back to the registered SNPN. Therefore, the UE should store the related results for less than 48 hours, as the legacy procedure in PN, waiting for potential report opportunity.
RAN3 assumes and confirms with RAN2 that the UE should store SON/MDT measurement results recorded in SNPN as the legacy procedure, even it moves outside the registered SNPN. 
Another issue discussed at last meeting is the problem of RLF reports/logged MDT results loss or override upon UE mobility outside SNPN. We think the rational method should be to let the UE report the RLF reports/MDT results in time before move outside the specific SNPN to urge the NPN to retrieve the RLF/reports/logged MDT results in time. 
That seems can avoid the RLF reports/logged MDT measurements loss and override issue completely. Therefore, we suggest to send RAN2 an LS and let RAN2 further check the above-mentioned issue.
RAN3 to check with RAN2 on the RLF reports/logged MDT measurements loss and override issue for NPNs.
For MDT area configuration in NPN, RAN3 has agreed to introduce a CAG list for MDT area scope. As for SNPN, UE mobility in equivalent SNPNs is expected to be agreed in SA2 in Rel18.  NIDs would also be included into the area scope in future to specify the area scope on SNPN level. Therefore, using a separate area scope IE for MDT in NPN, is further-proof. Besides, to prevent modification to ASN.1, the MDT PLMN list should not be enhanced, but an new NPN specific PLMN list can be introduced.
To introduce a separate area scope IE containing CAGs where MDT measurements collection is allowed.
The main benefits for PN UEs to perform MDT measurement on the frequencies of neighbour NPN cells, is to evaluate whether there is frequency domain interference. Since NPN networks, especially SNPN networks, are isolated from other networks, the UE measurement and reporting seem the only method to acquire NPN frequency information. On the other hand, by including frequency of neighbour NPN cells in NR Frequency Info of Area Scope of Neighbour Cells, the current specification can support the MDT measurement on neighbour NPN cells. However, this may introduce security issues. Thus, we think this depends on operator policy.
Whether to apply MDT measurement on neighbour NPN cells depends on operator policy and no any enhancement to the Area Scope of Neighbor Cells is needed.
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The UHI is contained in the transparent container from source node to the target node during HO procedures. If a UE HO from PNI-NPN to PN network, the PN nodes can derive the coverage information of the PNI-NPN, if PNI-NPN related information is included in UHI. This may cause privacy issues. Therefore, we think RAN3 should consult this with SA3 or SA5.
RAN3 to consult SA3 and SA5 on whether UHI containing PNI-NPN should be disclosed to PN networks.
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Based on the discussion in this paper, we propose the following:
1. [bookmark: _Toc423020280]RAN3 assumes and confirms with RAN2 that the UE should store SON/MDT measurement results recorded in SNPN as the legacy procedure, even it moves outside the registered SNPN. 
RAN3 to check with RAN2 on the RLF reports/logged MDT measurements loss and override issue for NPNs.
To introduce a separate area scope IE containing CAGs where MDT measurements collection is allowed.
Whether to apply MDT measurement on neighbour NPN cells depends on operator policy and no any enhancement to the Area Scope of Neighbor Cells is needed.
RAN3 to consult SA3 and SA5 on whether UHI containing PNI-NPN should be disclosed to PN networks.
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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, …)
	
	-
	

	[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK62]CHOICE Area Scope of MDT
	MO
	
	
	
	-
	

	[bookmark: _Hlk118128606]>Cell based
	
	
	
	
	
	

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

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	

	[bookmark: _Hlk118128879]>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
	
	
	
	-
	

	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
	[bookmark: OLE_LINK83]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
	
	-
	

	[bookmark: _Hlk22194740]>>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
	
	-
	

	[bookmark: _Hlk118402145]Area Scope NPN
	O
	
	9.3.1.x
	
	
	



	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.



	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”.
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The purpose of the Area Scope NPN IE is to provide the area scope for MDT in NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Area Scope of MDT for NPN
	
	
	
	

	>Cell based
	
	
	
	

	[bookmark: _Hlk118128157]>>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
	
	
	

	Allowed CAG List
	
	1..<maxnoofAllowedCAGs>
	
	

	>CAG ID
	M
	
	9.3.3.47
	



	Range bound
	Explanation

	[bookmark: _GoBack]maxnoofAllowedCAGs
	Maximum number of allowed CAGs. Value is 256.
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The 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-NR
	O
	
	
	

	>Cell based
	
	
	
	

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

	>>>NR CGI
	M
	
	9.2.2.7
	

	>TA based
	
	
	
	

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

	>>>TAC
	M
	
	OCTET STRING (SIZE (3))
	The TAI is derived using the current serving PLMN.

	>TAI based
	
	
	
	

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

	>>>TAI
	M
	
	9.2.3.20
	

	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.

	[bookmark: _Hlk44494302]>>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
	
	[bookmark: _Hlk44494325]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
	
	[bookmark: _Hlk44494315]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
	

	Area Scope NPN
	O
	
	9.2.3.x
	



	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.



	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	Area Scope NPN
The purpose of the Area Scope NPN IE is to provide the area scope for MDT in NPN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Area Scope of MDT for NPN
	
	
	
	

	>Cell based
	
	
	
	

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

	>>>NR CGI
	M
	
	9.2.2.7
	

	>TA based
	
	
	
	

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

	>>>TAC
	M
	
	OCTET STRING (SIZE (3))
	The TAI is derived using the current serving PLMN.

	>PLMN wide
	
	
	NULL
	

	>TAI based
	
	
	
	

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

	>>>TAI
	M
	
	9.2.3.20
	

	Allowed CAG List
	
	1..<maxnoofAllowedCAGs>
	
	

	>CAG ID
	M
	
	9.2.3.47
	



	Range bound
	Explanation

	maxnoofAllowedCAGs
	Maximum number of allowed CAGs. Value is 256.
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