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Introduction

In RAN#96e, the New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) was approved. The following are objectives for this WID were suggested in the RAN.

	- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]

Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]

- Support of SON/MDT enhancements for [RAN3, RAN2]:

MR-DC CPAC

Successful PScell change report

Successful Handover Report (e.g. inter-RAT)
NPN 

RACH report

fast MCG recovery

NR-U (MRO and UL MLB)
- Support of signaling based logged MDT override protection to address the scenario where the signaling based MDT is configured in E-UTRAN when [RAN2, RAN3]:
UE reselects to NR while logged measurements are collected 

UE reselects to NR after logged measurements are collected and before uploading the logged MDT report.

If needed, co-operate with RAN1, SA2, SA5, CT4.


This contribution provides our initial consideration on the MDT support in NPN.
Discussion
 MDT enhancements for NPN 
legacy MDT framework
In general, there are two types of MDT measurement logging: Logged MDT and Immediate MDT. For logged MDT, a UE in RRC_IDLE/RRC_INACTIVE state is configured to perform periodical MDT logging after receiving the MDT configurations from the network. Measurements for Immediate MDT purpose to be immediately performed by the network and UE. On the other hand, the MDT can be classified as Management-based MDT and Signalling-based MDT.

Observation 1: In general , the current MDT framework for PLMN is also applicable for SNPN and PNI-NPN,i.e, management/signaling based activation of MDT functionality, Logged MDT and Immediate MDT.
User consent 
MDT functionality may involve the processing of sensitive data of user. In order to ensure user privacy, it is mandatory to obtain the user's consent before activating the MDT. 

In case of management based MDT, the gNB receives user consent i.e, Management based MDT PLMN List, from AMF during the UE context setup/modification procedure, and the gNB 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 gNB shall not select such UE. In case of signalling based MDT, When the signalling based MDT is started from AMF for an individual user, the user consent is firstly checked, and then the AMF can signal MDT configuration to the gNB, where signalling based MDT PLMN list is included.

According to TS 37.320 section 5.1.1.1.1, the UE receives MDT PLMN List within MDT configuration from the gNB, and UE applies the restriction on the PLMN for data collection and reporting as following: 

(optionally) MDT PLMN List, indicating the PLMNs where measurement collection and log reporting is allowed. It is either the Management Based MDT PLMN List or the Signalling Based MDT PLMN List, depending on how the Logged MDT task was initiated.

SNPN is a network deployed for non-public use which does not rely on network functions provided by a PLMN, and identified by a PLMN ID and NID. When the UE is set to operate in SNPN access mode, the UE only selects and registers with SNPNs. An SNPN-enabled UE is configured with Subscription identifier (SUPI) and credentials for each subscribed SNPN. In our understanding, the user consent for different SNPN may be different depending on local SNPN regulations. The user privacy and legal obligations also need to be ensured for each SNPN, hence, it is mandatory to obtain user consent of the SNPN before activating the MDT in an SNPN. After obtains the user consent of the SNPN, the gNB sends MDT SNPN list to UE within MDT configuration, as the same way it sends MDT PLMN List to UE. MDT SNPN list is either the Management Based MDT SNPN List or the Signalling Based MDT SNPN List, depending on how the Logged MDT task was initiated. 
Proposal 1: In order to ensure MDT data collection in an SNPN obeying privacy and legal obligations, RAN3 is kindly asked to discuss whether the user consent shall be enhanced to include MDT SNPN list, MDT SNPN list is either the Management Based MDT SNPN List or the Signalling Based MDT SNPN List, depending on how the Logged MDT task was initiated. if needed, a LS can be sent to SA5/SA3. 
If a PNI-NPN is made available via a PLMN, during the PLMN selection, the UE found PLMN shall be reported to the NAS with any associated CAG-ID, Once the UE has selected a PLMN, and then UE shall select a suitable cell which support at least one CAG in UE's allowed CAGs. Since the PNI-NPN services is provided by the PLMN, and UE uses a subscription for the PLMN to access PNI-NPN, it is reasonable that current user consent of allowed MDT PLMN List is also applicable for PNI-NPN, no enhancement is needed.
Proposal 2: Current user consent of MDT PLMN List is also applicable for PNI-NPN, no further enhancement is needed.

Area scope
According to TS38.413, the area scope of the MDT is defined in 9.3.1.169 as following:
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

	......omitted
	
	
	
	

	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
	
	
	

	CHOICE MDT Mode
	M
	
	
	

	>Immediate MDT
	
	
	
	

	....... omitted
	
	
	
	

	>Logged MDT
	
	
	
	

	.......omitted
	
	
	
	

	>>Area Scope of Neighbour Cells
	O
	
	9.3.1.182
	

	Signalling Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.168
	


In our understanding, the current area scope of MDT is also applicable for MDT in an SNPN, except that an SNPN wide indication needs to be added into the choice structure of the area scope.

Proposal 3: An SNPN wide indication needs to be added into the choice structure of the area scope of MDT. 
CAG now is only used for access control, UE selects a suitable cell which support at least one CAG in UE's pre-configured allowed CAGs. A cell under a PLMN can support up to 12 CAGs, the existing MDT measurement applies area restriction in the PLMN based on cell/TA/TAI list. However, from the point of PNI-NPN optimization, the operator may only want to collect MDT data in cells that support some specific CAG IDs, but not those cell that only serve the PLMN or not support those concerned CAGs. The usage of CAG cells can help the operator to analysis whether the CAG cell has been utilized efficiently and whether the coverage, and location of CAG cells need to be adjusted. RAN3 is kindly asked to discuss whether the area scope of CAG list for MDT need to be introduced.(The CAG list in area scope is part of the set of UE's allowed CAGs).  
Proposal 4: RAN3 is kindly asked to discuss whether the area scope of CAG list for MDT need to be introduced, UE only collect MDT data in cells that support at least one CAG in the signalled CAG list of the area scope. (The CAG list in area scope is part of the set of UE's allowed CAGs).  
cell identification for MDT report
In current logged-MDT, the following CGI-Info-Logging-r16 IE is used as reference information in logged measurements. If the cell is an SNPN Cell, it is benefit to record the SNPN ID(PLMN ID and NID) in MDT report associated with the measurement results, we suggest to extend this IE to allow recording SNPN ID.

CGI-Info-Logging-r16 ::=     SEQUENCE {

    plmn-Identity-r16                    PLMN-Identity,

    cellIdentity-r16                     CellIdentity,

    trackingAreaCode-r16                 TrackingAreaCode



OPTIONAL

}

Furthermore, another issue is SNPN checking for MDT data collection and reporting, which is up to RAN2. In current PLMN MDT, The gNB shall not retrieve MDT report from the UE if UE's RPLMN does not match the PLMN where TCE used to collect MDT data resides. For SNPN, since it doesn't rely on a PLMN (i.e. at least the CN is independently provided), It is reasonable that UE should check the Registered SNPN as the same way it checks the RPLMN.
Proposal 5: SNPN ID is recorded in MDT report.

Considering on MDT data collection in PNI-NPN, according to the above discussion in 2.1.3 section, from the point of PNI-NPN optimization, the operator may only want to collect MDT data in cells that support some specific CAG IDs, but not those cell that only serve the PLMN or not support those concerned CAGs. So, UE only collect MDT data in cells that support at least one CAG in the signalled CAG list of the area scope, additional, If some CAGs broadcast by the cell are the part of the area scope, these CAGs need to be recorded in MDT report. 

Proposal 6: if proposal4 is agreed,that introduce the area scope of CAG list for MDT, It is further proposed that If some CAGs broadcast by the cell are the part of the area scope,i.e,CAG list for MDT, these CAG IDs need to be recorded in MDT report.
Conclusion

In this contribution , the proposals are:

Observation 1: In general , the current MDT framework for PLMN is also applicable for SNPN and PNI-NPN,i.e, management/signaling based activation of MDT functionality, Logged MDT and Immediate MDT.

Proposal 1: In order to ensure MDT data collection in an SNPN obeying privacy and legal obligations, RAN3 is kindly asked to discuss whether the user consent shall be enhanced to include MDT SNPN list, MDT SNPN list is either the Management Based MDT SNPN List or the Signalling Based MDT SNPN List, depending on how the Logged MDT task was initiated. if needed, a LS can be sent to SA5/SA3. 
Proposal 2: Current user consent of MDT PLMN List is also applicable for PNI-NPN, no further enhancement is needed.

Proposal 3: An SNPN wide indication needs to be added into the choice structure of the area scope of MDT. 
Proposal 4: RAN3 is kindly asked to discuss whether the area scope of CAG list for MDT need to be introduced, UE only collect MDT data in cells that support at least one CAG in the signalled CAG list of the area scope. (The CAG list in area scope is part of the set of UE's allowed CAGs). 

Proposal 5: SNPN ID is recorded in MDT report.

Proposal 6: if proposal4 is agreed,that introduce the area scope of CAG list for MDT, It is further proposed that If some CAGs broadcast by the cell are the part of the area scope,i.e,CAG list for MDT, these CAG IDs need to be recorded in MDT report.
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