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In last RAN3 meeting, we made general discuss about NPN, but did not achieve some consensus.
In the document, we provide some analysis on SONMDT enhancements for NPN according to the new split topic.
Discussion
2.1MRO for NPN
In RAN3 meeting, the open issues on SON for NPN are listed as below [1]:
Which NPN related information should be included in RLF report can be further discussed:
1) The accessing NPN
2) Include UE NPN capability
Here we focus on MRO for NPN. Due to UE NPN capability and network NPN configuration, UE may select different RRC reestablishment cell after handover failure. When performing MRO analysis, network shall be informed about UE NPN related information.
Let’s consider the following cases first as in the figure 1:
Cell0, cell1, cell2 and cell3 support public network. At the same time, NPN is deployed on the basis of PLMN network, i.e. cell0, cell1 and cell3 also support NPN, while cell 2 only support PN.


Figure 1
Case 1: UE0 with NPN and PN capability, i.e. UE0 is allowed to access cell0, cell1, cell2 and cell3.
Case 2: UE1 with only NPN capability, i.e. UE1 is allowed to access cell0, cell1, and cell3.
When UE moves from cell0 to cell1, if handover failure occurs, a RLF Report is generated. 
For UE0, after handover failure, UE may initiate RRC reestablishment to cell 2 because the signal quality of cell 2 is better than the others.
For UE1, after handover failure, UE may initiate RRC reestablishment to cell 3 for the reason that cell 2 is not allowed to access due to UE NPN capability and only the cell 3 with second best signal quality can be selected.
When analyzing RLF Report for UE0 and UE1, without UE context, network cannot identify the difference between UE0 and UE1 according to current specification. Network shall analyze that cell 3 is the suitable handover target cell for NPN UE, while cell 2 is the suitable handover target cell for PLMN UE based on the UE RLF report.
The main difference for UE0 and UE1 is UE NPN capability which leads to the different RRC reestablishment cell. Therefore, we propose to include UE NPN capability in RLF Report.
Observation 1: Different UE NPN capability may result in different RRC reestablishment cell. UE NPN capability is needed for network optimization.
In previous RAN3 meeting, some companies believe 1-bit indicator (whether it is only NPN capable UE) is sufficient. We think more information is needed. Let’s consider the similar scenarios as in figure 2:


Figure 2
Cell0 and cell1 supports CAG0/1;
Cell2 supports CAG0;
Cell3 supports CAG1;
UE0 and UE1 are both PNI-NPN capable UE, UE0 supports CAG0 while UE1 supports CAG1. After handover from cell 0 to cell 1 failure, different reestablishment cell is selected.
UE0 selects cell2 as RRC reestablishment cell while UE1 selects cell3.
The main difference for UE0 and UE1 is UE NPN capability, i.e. CAG0 for UE0 and CAG1 for UE1. So, we propose to include complete UE NPN capability. The same example can be applied in SNPN.
As for the detail information, we propose to include NPN Mobility Information IE in Mobility Restriction List IE in RLF report.
Proposal 1: It is proposed to include complete UE NPN capability i.e., NPN Mobility Information IE in Mobility Restriction List IE in RLF Report.
As for the accessing NPN, we think it is also needed. 
Let’s also consider the above scenario as in figure 1.
Cell 0, cell1 cell 2 and cell 3 support public network. At the same time, cell0, cell1 and cell3 also support SNPN i.e., cell0, cell1 and cell3 is shared by SNPN and PN, while cell 2 only supports PN.
Case 3: UE2 with NPN and PN capability, i.e. UE2 is allowed to access cell0, cell1, cell2 and cell3. UE2 first stay in cell 0 in PN, after handover failure, UE may initiate RRC reestablishment to cell 2 because cell 2 is a PN cell.
Case 4: UE3 with NPN and PN capability, i.e. UE3 is allowed to access cell0, cell1, cell2 and cell3. UE3 first stay in cell 0 in SNPN, after handover failure, UE may initiate RRC reestablishment to cell 3 because cell 3 is a SNPN cell. Note that UE3 can only select SNPN cell for RRC reestablishment because the network type should not be changed during handover.
The main difference for UE2 and UE3 is the first accessing network. When analyzing RLF Report for UE2 and UE3, without UE context, network cannot identify the difference between UE2 and UE3. Therefore, we propose to include accessing NPN in RLF Report.
Proposal 2: It is proposed to include accessing NPN in RLF Report.
2.2 Other MRO enhancements for NPN
Some companies propose to introduce separate SON reports related to NPN networks as below:
1: Whether there is need to address the potential loss of SON/logged MDT reports upon mobility outside SNPN can be further discussed.
For SON/logged MDT reports, based on REL-17 SNPN, when the UE remove out of the SNPN, it will initiate a de-register and a new register procedure. In this way, UE may not store two sets of SON/logged MDT. Any other requirements should be triggered by other groups.
Proposal 3: Whether there is need to address the potential loss of SON/logged MDT reports upon mobility outside SNPN can be triggered by other groups.
There is another open issue related to UHI as below:
2: Whether a UHI containing PNI-NPN should be disclosed to a public network can be further discussed.
We are not sure whether PNI-NPN information shall be disclosed to PN, but in our understanding, currently only CGI is included in UHI and neighbour NG-RAN can exchange CGI and related NPN information in XN interface. If CGI and related NPN information is informed, handover target cell can know the CGI in UHI which is a PNI-NPN cell. So, we do not think UHI contain security information of PNI-NPN, but it eventually needs other WG to decide.
Proposal 4: Only CGI is included in UHI which do not contain PNI-NPN information may not cause security issue, but it eventually needs other WG to decide.
2.3 Area scope for PNI-NPN
For how to construct the structure of PNI-NPN, we agreed to the addition of a CAG list inside and outside the current choice structure for the MDT Area Scope and using the R3-226902[2] as the baseline. In the R3-226902, it covers the case 1 and case 2 by difference combination of the extended original CHOICE Area Scope of MDT IE and the newly PNI-NPN Area Scope of MDT IE. But it is still not completely as lacking of a PLMN for PNI-NPN.
A PNI-NPN network is identifying by the PLMN+CAG. If we only provide the extra CAG list without the PLMN, the operator may select the requested CAGs in the list among all the PLMN
Observation 2: A PNI-NPN network cannot be identified without PLMN ID.
In our understanding, there are two solutions to have an exactly instruction for a PNI-NPN network based on the current 6902.
· Solution 1: add Semantics description for the CAG List for MDT IE as “The PNI-NPN is derived using the current serving PLMN.”
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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, …)
	

	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
	
	
	

	>PNI-NPN based
	
	
	
	The PNI-NPN is derived using the current serving PLMN.

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

	>>>CAG ID
	M
	
	9.3.3.43
	

	PNI-NPN Area Scope of MDT
	
	
	
	

	>CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	The PNI-NPN is derived using the current serving PLMN.

	[bookmark: OLE_LINK19]>>CAG ID
	M
	
	9.3.3.43
	




· Solution 2: add PLMN Identity IE in the CAG List for MDT IE.
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_LINK23][bookmark: OLE_LINK24]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
	
	
	

	>PNI-NPN based
	
	
	
	

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

	  >>PLMN Identity
	
	M
	9.3.3.5
	

	>>>CAG ID
	M
	
	9.3.3.43
	

	PNI-NPN Area Scope of MDT
	
	
	
	

	>CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	

	  >>PLMN Identity
	
	M
	9.3.3.5
	

	>>CAG ID
	M
	
	9.3.3.43
	


The two solutions both can enable network to identify a specific PNI-NPN network, and we slightly prefer the solution 2, as it can configure several CAG cells in different PLMNs at the same time. 
Proposal 5: Agree to add PLMN identity IE in the Area Scope of MDT for PNI-NPN.
2.3 Area scope for SNPN
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]For SNPN, it is operated by an NPN operator and not relying on network functions provided by a PLMN. The SNPN can be considered as a kind of special PLMN which cannot be equivalent with other PLMNs, so, the Area Scope of MDT for SNPN can reuse the design of publish network, including cell-based, TA based, and SNPN wide. 
Proposal 6: Support cell-based, TA based, and SNPN wide level area scope of MDT in SNPN.
In our understanding, there is no need to point out the NID in the area scope of SNPN. The propose of introduce NID is to identify a specific SNPN network, but at least in REL-17, SNPN doesn’t have the equivalent SNPNs, the UE can only connected in the register SNPN.
Observation 3: No need to introduce NID in area scope of MDT in SNPN as UE only can collection MDT measurement in the registered SNPN. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]The next issue is how to introduce the area scope for SNPN: introduce a separately IE or extended the current IE. We notice in RAN2 REL-16 NPN discussion, to supporting SNPN, they only change the field description from “PLMN” to “PLMN/SNPN”. The same change can be reused in RAN3 for area scope for SNPN and PN. The simplest modification can be shown as below.
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, …)
	

	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/SNPN.

	>PLMN/SNPN wide
	
	
	NULL
	

	>TAI based
	
	
	
	

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

	>>>TAI
	M
	
	
	

	>PNI-NPN based
	
	
	
	

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

	  >>PLMN Identity
	
	M
	9.3.3.5
	

	>>>CAG
	M
	
	9.3.3.43
	

	PNI-NPN Area Scope of MDT
	
	
	
	

	>CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	

	  >>PLMN Identity
	
	M
	9.3.3.5
	

	>>CAG ID
	M
	
	9.3.3.43
	



As a UE will not connect to the SNPN and PN at the same time, and according to the current NPN, when the UE move out of the SNPN, it will trigger de-register procedure.  
When the UE in SNPN, the CHOICE Area Scope of MDT IE set to PLMN/SNPN wide will means SNPN wide, and UE can measurement the cells in the whole SNPN; When the UE in PN, the area scope IE set to PLMN/SNPN wide can be understood as PLMN wide. 
Similar understanding can be shared with cell based and TA based level. When the UE in SNPN, the CHOICE Area Scope of MDT IE set to Cell based, then the UE will measurement the cells in SNPN according to the provided Cell ID List for MDT IE. When the UE in SNPN, the CHOICE Area Scope of MDT IE set to TA based, then the UE will measurement the TA in SNPN according to the provided TAC, and vice versa.
Proposal 7：No need to introduce a separately IE for supporting Area Scope of MDT in SNPN, which may make the structure looks redundancy.
Proposal 8: Extend the current CHOICE Area Scope of MDT IE by changing “PLMN wide” to “PLMN/SNPN wide” for supporting Area Scope of MDT in SNPN, discuss and agree the TP in attachment.
What’s more, this modification for SNPN has no impact on Xn as PLMN wide is not appeared in the CHOICE Area Scope of MDT IE on XnAP. And we checked the RAN2 Spec.[3] as below, if the area scope is not present (NULL), it will set as PLMN wide, and UE will measurement all the cells in the EPLMN.  
	3>	if the UE is in camped normally state on an NR cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	if areaConfiguration is not included in VarLogMeasConfig; or
4>	if the serving cell is part of the area indicated by areaConfig in areaConfiguration in VarLogMeasConfig:
5>	perform the logging at regular time intervals, as defined by the loggingInterval in the VarLogMeasConfig;


Proposal 9: No spec. impact on XnAP for supporting SNPN in MDT. 
Conclusions
Based on the discussion in section 2 the followings are proposed:
Observation 1: Different UE NPN capability may result in different RRC reestablishment cell. UE NPN capability is needed for network optimization.
Proposal 1: It is proposed to include complete UE NPN capability i.e., NPN Mobility Information IE in Mobility Restriction List IE in RLF Report.
Proposal 2: It is proposed to include accessing NPN in RLF Report.
Proposal 3: Whether there is need to address the potential loss of SON/logged MDT reports upon mobility outside SNPN can be triggered by other groups.
Proposal 4: Only CGI is included in UHI which do not contain PNI-NPN information may not cause security issue, but it eventually needs other WG to decide.
Observation 2: A PNI-NPN network cannot be identified without PLMN ID.
Proposal 5: Agree to add PLMN identity IE in the Area Scope of MDT for PNI-NPN.
Proposal 6: Support cell-based, TA based, and SNPN wide level area scope of MDT in SNPN.
Observation 3: No need to introduce NID in area scope of MDT in SNPN as UE only can collection MDT measurement in the registered SNPN. 
Proposal 7：No need to introduce a separately IE for supporting Area Scope of MDT in SNPN, which may make the structure looks redundancy.
Proposal 8: Extend the current CHOICE Area Scope of MDT IE by changing “PLMN wide” to “PLMN/SNPN wide” for supporting Area Scope of MDT in SNPN, discuss and agree the TP in attachment.
Proposal 9: No spec. impact on XnAP for supporting SNPN in MDT. 
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