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Introduction
In the last RAN3#117bis-e meeting, the following agreement was achieved for MDT area scope for NPN [1]:
Introduce a CAG list for MDT area scope.
The objective of this contribution is to analyze the open issues about area scope and MDT measurement retrieval. A text proposal for TS 38.413 based on the proposed solution is also provided in [2].
Discussion
[bookmark: P1]The Non-Public Network (NPN) definition was laid out in Rel-16 in order to provide support for the sole use of a private entity, especially in vertical industries. NPN can be deployed as a Stand-alone Non-Public Network (SNPN) or a Public Network Integrated NPN (PNI-NPN).
SNPN has the same functionality and characteristics as a regular public network, and it is identified by the combination of a PLMN ID and Network identifier (NID) at e.g., network (re-)selection, overload control, access control and barring. On the other hand, PNI-NPN is made available via a network slice of a PLMN and may optionally use a Closed Access Group (CAG) to apply access control, and thus a PNI-NPN is identified by the combination of a PLMN ID and CAG Identifier which is unique within the scope of the PLMN ID. As shown below, the NPN-Identity IE including either a list of CAG-IDs or a list of NIDs per PLMN Identity is defined in TS 38.331 [3].
NPN-Identity information element
-- ASN1START
-- TAG-NPN-IDENTITY-START

NPN-Identity-r16 ::=             CHOICE {
    pni-npn-r16                      SEQUENCE {
        plmn-Identity-r16                PLMN-Identity,
        cag-IdentityList-r16             SEQUENCE (SIZE (1..maxNPN-r16)) OF CAG-IdentityInfo-r16
    },
    snpn-r16                         SEQUENCE {
        plmn-Identity-r16                PLMN-Identity,
        nid-List-r16                     SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
    }
}

CAG-IdentityInfo-r16 ::=         SEQUENCE {
    cag-Identity-r16                 BIT STRING (SIZE (32)),
    manualCAGselectionAllowed-r16    ENUMERATED {true}                         OPTIONAL   -- Need R
}

NID-r16 ::=                      BIT STRING (SIZE (44))

-- TAG-NPN-IDENTITY-STOP
-- ASN1STOP
Area Scope
In the legacy MDT functionality, MDT is triggered by OAM, and then OAM provides the measurement configuration either directly to the gNB (management-based MDT) or to the AMF (signaling-based MDT) which forwards it to the pertinent gNB through MDT Activation, see TS 38.413 [4]. The Area Scope of MDT IE defines an area scope, for which a UE is configured with respective measurement when the UE is connected to a cell that is part of the configured area scope.
[bookmark: _Hlk44338765][bookmark: _Toc5641443][bookmark: _Toc45652437][bookmark: _Toc45658869][bookmark: _Toc45720689][bookmark: _Toc45798567][bookmark: _Toc45897956][bookmark: _Toc51746160][bookmark: _Toc64446424][bookmark: _Toc73982294][bookmark: _Toc88652383][bookmark: _Toc97891426][bookmark: _Toc99123569][bookmark: _Toc99662374][bookmark: _Toc105152441][bookmark: _Toc105174247][bookmark: _Toc106109245][bookmark: _Toc107409703][bookmark: _Hlk115183961]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

	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
	
	
	
	

	>>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
	
	
	

	……
	
	
	
	



There is a possibility that a NPN service customer is only interested in measuring network performance or UE performance in specific NPN(s), and thus only let UEs around the interested area(s) perform all those measurements and store the result and then report it later. Especially for SNPN, which is operated by an NPN operator and not relying on network functions provided by a PLMN, in most cases MDT measurements collected in it is only applicable for that SNPN operator. In these cases, the interested NPN identities, as structured in NPN-Identity IE, is preferred to be added in the MDT Configuration-NR IE to configure an area scope for NPN.
Proposal 1: To add NPN identities in the MDT Configuration-NR IE.
In order to give network the flexibility to configure an area scope for PN and NPN at the same time, it’s preferred to extend the existing Area Scope of MDT IE but with a separate sub-IE especially for NPN based area scope.
Proposal 2: To add a separate sub-IE especially for NPN based area scope in the existing Area Scope of MDT IE.
The detailed change to the Area Scope of MDT IE is provided in [2]. 
MDT measurements retrieval
As stated above, it is reasonable that only the SNPN operator and service customer can obtain the MDT measurements collected in that SNPN and therefore UE is better not allowed to report the collected MDT measurements to other networks. Considering that continuous or large coverage area is not a typical deployment option for SNPN, if the UE moves outside a SNPN and cannot move back in 48 hours, the logged MDT reports will be discarded by UE. This issue could be resolved by the following options:  
Option 1: The SNPN service customer consents to share the information from that SNPN to other networks.
Option 2: To relax the 48-hour discard time limit, e.g. MDT measurements from a SNPN could be stored for a longer time or until the UE successful reports it.
Option 1 may have impacts on service agreements between SNPN consumers and SPNP operators, and meanwhile the SPNP operators may need to inform network about the consent. An LS can be sent to SA5 to ask their views on the feasibility of Option 1.
But compared to Option 1, Option 2 is easier solve this issue in RAN, and is not mutually exclusive with Option 1, so RAN3 can start with the feasibility study on Option 2.
Proposal 3: To send an LS to SA5 on the consents from SNPN service customers to share the SNPN information to other networks.
Proposal 4: To study the feasibility of relaxing the 48-hour discard time limit for MDT measurements from a SNPN.
Conclusion
In this contribution, the area scope and MDT measurement retrieval issues for NPN were discussed and the following proposals were drawn from the analysis.
Proposal 1: To add NPN identities in the MDT Configuration-NR IE.
Proposal 2: To add a separate sub-IE especially for NPN based area scope in the existing Area Scope of MDT IE.
Proposal 3: To send an LS to SA5 on the consents from SNPN service customers to share the SNPN information to other networks.
Proposal 4: To study the feasibility of relaxing the 48-hour discard time limit for MDT measurements from a SNPN.
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