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1	Introduction
We think that RAN2 specification in MDT area configuration should follow RAN3 agreements, and in this paper we propose some changes based on RAN3 MDT area configuration agreements.
This paper also discusses the open issue of adding the NID into the RLF report.
2	Discussion
2.1	Enhancements in MDT Area configuration 
The latest RAN3 draft CR for MDT configuration is the following (R3-235958):
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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
	M
	
	
	
	-
	

	>Cell based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, this IE 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, this IE 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
	
	
	

	>TAI based
	
	
	
	If PNI-NPN Area Scope of MDT IE is present, this IE 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
	M
	
	9.3.3.43
	
	
	

	>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
	[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
	
	-
	

	PNI-NPN Area Scope of MDT
	O
	
	9.3.3.x
	This IE is ignored if the PLMN Wide IE is present
	YES
	ignore



According to this draft RAN3 decided to use a “choice” structure among the following are configuration options (see yellow highlighted elements):
· Cell based (using NR CGI list)
· TA based (using TAC list)
· PLMN Wide 
· TAI based (using TAI list)
· PNI-NPN based (using PLMN ID specific CAG list(s))
· SNPN Cell based (using NID specific NR CGI list)
· SNPN TAI based (using NID specific NR CGI list)
· SNPN based (using SNPN ID list)
This means that only one of them can be present, e.g., if there is an area configuration based on TAIs, then it is not possible to have an area configuration based on cell IDs. 
To enable PNI-NPN based configuration and some PLMN based configuration simultaneously a separate CAG List for MDT is also specified (see cyan highlight).
Observation 1: According to RAN3 specifications it is not possible to configure PLMN and NPN specific areas for MDT except the PLMN and CAG ID based area configuration.
When TAIs and Cell IDs are configured for an SNPN, the NR-CGI and TAI are extended with a single NID (see text highlight by greed). 
Observation 2: According to RAN3 specifications in the SNPN configurations a single NID is present with a TAI and with an NR-CGI.
The RAN2 structure for area configuration in the latest running CR is the following (track changes are not shown):
AreaConfiguration-r16 ::=        SEQUENCE {
    areaConfig-r16                   AreaConfig-r16,
    interFreqTargetList-r16          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R
}

AreaConfiguration-v1700 ::=      SEQUENCE {
    areaConfig-r17                   AreaConfig-r16                                                      OPTIONAL, -- Need R
    interFreqTargetList-r17          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R
}

AreaConfiguration-v18xy ::=      SEQUENCE {
    cag-ConfigList-r18                   CAG-ConfigList-r18		OPTIONAL, -- Need R
    snpn-ConfigList-r18                   SNPN-ConfigList-r18		OPTIONAL -- Need R
}

AreaConfig-r16 ::=     CHOICE {
    cellGlobalIdList-r16             CellGlobalIdList-r16,
    trackingAreaCodeList-r16         TrackingAreaCodeList-r16,
    trackingAreaIdentityList-r16     TrackingAreaIdentityList-r16
}

InterFreqTargetInfo-r16    ::=   SEQUENCE {
    dl-CarrierFreq-r16               ARFCN-ValueNR,
    cellList-r16                     SEQUENCE (SIZE (1..32)) OF  PhysCellId  OPTIONAL      -- Need R
}

CellGlobalIdList-r16 ::=         SEQUENCE (SIZE (1..32)) OF CGI-Info-Logging-r16

TrackingAreaCodeList-r16 ::=     SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

TrackingAreaIdentityList-r16 ::= SEQUENCE (SIZE (1..8)) OF TrackingAreaIdentity-r16

TrackingAreaIdentity-r16 ::=     SEQUENCE {
    plmn-Identity-r16                PLMN-Identity,
    trackingAreaCode-r16             TrackingAreaCode
}

CAG-ConfigList-r18 ::=			SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-Config-r18

CAG-Config-r18 ::=   SEQUENCE {
    plmn-Identity-r18                PLMN-Identity,
    cag-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-IdentityInfo-r16
}

SNPN-ConfigList-r18 ::=     CHOICE {
    snpn-ConfigCellIdList-r18			SNPN-ConfigCellIdList-r18,
    snpn-ConfigTAIList-r18				SNPN-ConfigTAIList-r18,
	snpn-ConfigIDList-r18				SNPN-ConfigIDList-r18
}

SNPN-ConfigCellIdList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigCellId-r18)) OF SNPN-ConfigCellId-r18

SNPN-ConfigCellId-r18 ::=   SEQUENCE {
    cgi-Identity-r18                CGI-Info-Logging-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigTAIList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigTAI-r18)) OF SNPN-ConfigTAI-r18

SNPN-ConfigTAI-r18 ::=   SEQUENCE {
    tai-Identity-r18                TrackingAreaIdentity-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigIDList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigID-r18)) OF SNPN-ConfigID-r18

SNPN-ConfigID-r18 ::=   SEQUENCE {
    plmn-Identity-r18                PLMN-Identity,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

We see the following major differences between the RAN3 and the RAN2 specification for area configuration:
1) In RAN3 choice structure is used, while in RAN2 specification optional elements are used (see e.g., SNPN configuration highlighted by yellow).
The RAN2 specification gives more flexibility in area configuration than the choice structure used in RAN3 specification, as optional elements can be present in the meantime. We think that this is acceptable. But it would be desired to avoid unnecessary implementation complexity in UEs by adding a clarification that parallel configuration of PLMN/PNI-NPN and SNPN related elements are not allowed.
2) In RAN3 specification a single NID is added to NR-CGI or TAI to denote a cell or TA in an SNPN, while in RAN2 specification a list of NIDs is added (see highlights bye green).
In this case the RAN2 specification again gives more flexibility than the RAN3 specification. In case a cell is shared among different SNPNs that have the same PLMN ID and use the same cell ID, the RAN2 specification provides an optimization, however we think that this is not the typical case, and there is no need to optimize the signalling for that scenario. Therefore, we propose RAN2 to follow RAN3 approach in this case, and only add a single NID to TAIs and NR-CGIs.
Proposal 1.1: Add the following clarification into RAN2 specification: “In an AreaConfiguration SNPN related area configuration elements cannot be present if PLMN and/or PNI-NPN related configuration elements are present.”
Proposal 1.2: Only add a single NID within SNPN-ConfigCellId and SNPN-ConfigTAI:
[bookmark: _Hlk149670166]SNPN-ConfigCellId-r18 ::=   SEQUENCE {
    cgi-Identity-r18                CGI-Info-Logging-r16,
    nid-r18                         NID-r16
}

SNPN-ConfigTAI-r18 ::=   SEQUENCE {
    tai-Identity-r18                TrackingAreaIdentity-r16,
    nid-r18                         NID-r16
}

2.2	NID in RLF report
In the current draft RAN2 running CR it is FFS whether NID is added to RLF reports in SNPNs:
1>	[FFS: set the nid to NID in the registered SNPN, if available];
There is a related RAN3 agreement in the RAN3 meeting report:
RAN3 concluded that inclusion of SNPN ID in the RLF report could be beneficial for observability. RAN3 did not find the use case where addition of SNPN ID in the RLF report is beneficial for mobility optimization.
According to this RAN3 report, there is no RAN3 requirement to add the SNPN ID into the RLF report. Therefore, we propose not to add that NID in the RLF report.
Proposal 2: Not to include to NID in the RLF report.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: According to RAN3 specifications it is not possible to configure PLMN and NPN specific areas for MDT except the PLMN and CAG ID based area configuration.
Observation 2: According to RAN3 specifications in the SNPN configurations a single NID is present with a TAI and with an NR-CGI.
Proposal 1.1: Add the following clarification into RAN2 specification: “In an AreaConfiguration SNPN related area configuration elements cannot be present if PLMN and/or PNI-NPN related configuration elements are present.”
Proposal 1.2: Only add a single NID within SNPN-ConfigCellId and SNPN-ConfigTAI:
SNPN-ConfigCellId-r18 ::=   SEQUENCE {
    cgi-Identity-r18                CGI-Info-Logging-r16,
    nid-r18                         NID-r16
}

SNPN-ConfigTAI-r18 ::=   SEQUENCE {
    tai-Identity-r18                TrackingAreaIdentity-r16,
    nid-r18                         NID-r16
}

Proposal 2: Not to include NID in the RLF report.




