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1 [bookmark: _Hlk48630882]Introduction
This document discusses the LS to RAN3 on MDT for NPN in R2-2403856.
2	Discussion
Collecting logged MDT measurements for 256 PNI-NPN identities/networks
In the MDT-Configuration NR IE in TS 38.413, RAN3 supports to configure maximum 256 CAG IDs for signalling based MDT. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK24][bookmark: _Toc162973902][bookmark: OLE_LINK163][bookmark: OLE_LINK164]9.3.3.65	CAG List for MDT
This IE is used to identify the list of Public Network Integrated NPNs for MDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CAG List for MDT
	
	1..<maxnoofCAGforMDT>
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>CAG ID
	M
	
	9.3.3.43
	



	Range bound
	Explanation

	maxnoofCAGforMDT
	Maximum no. of CAG IDs for MDT area scope. Value is 256.



While in case of signalling based logged MDT, the CAG IDs as the MDT area scope need to configure to the UE. In the incoming LS [1], RAN2 concerns about the 256 PNI-NPN identities supported at the UE, as it will consume a significant larger memory of the UE to store them.  Similar issue exits in case of management based logged MDT.
One solution discussed in RAN2, is that the gNBs can distribute the 256 SNPN identities among different UEs and collect the measurements for all the SNPN identities using multiple UEs. And the following questions are raised to RAN3:
Does this number of PNI-NPN identities and solution (using/configuring multiple UEs with different pieces of the PNI-NPN identities) fulfil RAN3 expectation on data collection in PNI-NPN network for the management-based MDT?
Assuming that the above solution is acceptable for management-based MDT, what solution for signaling based MDT collection in PNI-NPN networks is suggested? 
If the solution above is not acceptable, what is the acceptable maximum number of PNI-NPN identities in the MDT configuration?

[bookmark: OLE_LINK149][bookmark: OLE_LINK150][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Apparently, the solution RAN2 discussed is workable for management based logged MDT, but not for signalling based logged MDT. 
[bookmark: OLE_LINK153][bookmark: OLE_LINK154]Even for management based logged MDT, the issue of configurating 256 CAG IDs among different UEs is that the RAN node cannot predict the exact CAG cells that the UE will move to when configurating the logged MDT configuration to the UE.  The worst case is that there are no any MDT measurements reported from the UEs for some CAG cells as none of the UEs move to the CAG cells indicated by the CAG IDs in the MDT configuration during the logging duration.
[bookmark: OLE_LINK151][bookmark: OLE_LINK152][bookmark: OLE_LINK198][bookmark: OLE_LINK199]Observation 1: The solution discussed in RAN2 is workable only for management based logged MDT, but not for signalling based logged MDT.
[bookmark: _Hlk165969928][bookmark: OLE_LINK200]Observation 2: The solution discussed in RAN2 is less efficient as the RAN node cannot predict the exact CAG cells that the UE will move to when configurating the logged MDT configuration to the UE.
[bookmark: OLE_LINK157][bookmark: OLE_LINK158][bookmark: _Hlk165970059][bookmark: OLE_LINK201]On the other hand, in the LS [1], it states that RAN2 supports configuring the UE with maximum (12 x 12) PNI-NPN identities (i.e., 12 PLMNs and 12 CAGs per PLMN). This can be confirmed by the following quotation of RRC protocol.
	-- ASN1START
-- TAG-AREACONFIGURATION-START

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

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

AreaConfiguration-v1800 ::=      SEQUENCE {
    cag-ConfigList-r18               CAG-ConfigList-r18                                                  OPTIONAL, -- Need R
    snpn-ConfigList-r18              SNPN-ConfigList-r18                                                 OPTIONAL  -- Need R
}

[bookmark: OLE_LINK146][bookmark: OLE_LINK147][...]

[bookmark: OLE_LINK30][bookmark: OLE_LINK26]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 BIT STRING (SIZE (32))
}

[...]

maxNPN-r16                              INTEGER ::= 12      -- Maximum number of NPNs broadcast and reported by UE at establishment





The current RRC design implies that only maximum 12 CAG IDs per PLMN can be configured to the UE in logged MDT. We think that such limitation is too stringent that may cause functional harm to logged MDT in PNI-NPNs. Especially for signalling based logged MDT which is triggered by customer complaint, it is very likely that the OAM cannot diagnose the root cause of bad experience of the customer with fewer logged MDT measurements due to the limitation of CAG IDs configured.
[bookmark: _Hlk165970442][bookmark: OLE_LINK202][bookmark: OLE_LINK155][bookmark: OLE_LINK156]One compromise way to resolve the memory consumption issue in the UE and also support more CAG IDs per PLMN is to extend the maximum number of CAG IDs configured to the UE per PLMN,  with a limitation on the total number of CAG IDs of all the 12 PLMNs configured to the UE. The compromise approach assumes that usually less than 12 PLMNs are configured in logged MDT in practice.
[bookmark: OLE_LINK159][bookmark: OLE_LINK160]Given that configuring the UE with maximum 12 x 12 CAG IDs (i.e., 12 PLMNs and 12 CAGs per PLMN) is supported by current RRC protocol, the maximum memory size to store 12 x 12 CAG IDs are 612 bytes. (3 byes of PLMN ID + 48bytes of 12 CAG IDs, then multiple 12.). If only 1 PLMN is configured, it means that maximum 152 CAG IDs can be configured to the UE ((612-3)/4). If more than 1 PLMN are configured, the total number of CAG IDs of all configured PLMNs should not exceed 12*12 as specified by RAN2.
Therefore, it is proposed:
[bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK219][bookmark: OLE_LINK220][bookmark: _Hlk165970520][bookmark: OLE_LINK203]Proposal 1: To modify the maximum number of CAG IDs for MDT in PNI-NPN in RAN3 specification from 256 to 144 and limit the total number of CAG IDs of all configured PLMNs less than 144 in the semantics description.
Proposal 2: Such approach is also applicable for management based logged MDT.
[bookmark: OLE_LINK161][bookmark: OLE_LINK162]Proposal 3: To reply RAN2 with the agreed approach and ask them to add the limitation on total number of CAG IDs in logged MDT configuration into RRC specification.
Proposal 4: To inform SA5 and ask them to update their SA5 specifications accordingly for management based logged MDT.
Logged MDT measurements in SNPN network based on the plmn-indentityList
For this issue, RAN2 is asking the following questions:
[bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK170][bookmark: OLE_LINK171]RAN2 would like to ask RAN3 whether the existing plmn-IdentityList can be also configured for logged MDT measurements in SNPN networks?
If it is configured RAN2 would like to ask RAN3 whether the UE can report SNPN MDT measurements to the PLMNs configured within plmn-IdentityList?
[bookmark: OLE_LINK172][bookmark: OLE_LINK173]Basically, the plmn-IdentityList configured to the UE in logged MDT configuration comes from the user consent, which refers to the Management Based MDT PLMN List IE for management based MDT, and the Signalling Based MDT PLMN List IE for signalling based MDT in TS 38.413.
In [2], the reply LS from SA3, SA3 says that there are no any requirements to apply user consent for MDT in SNPN.
"Question 2: Whether user consent needs to be supported for MDT in SNPN, and if yes, to denote that user consent for MDT in SNPNs is given, whether there is a need for signaling of private network identifier (SNPN ID) to the NG-RAN?"
[bookmark: _Hlk165971048][bookmark: OLE_LINK205]SA3 notes that the business models for SNPN are varied and SA3 assumes that the SNPN operator itself will develop operational functions that are specific to their use case. As such, SA3 has not identified any requirements for user consent in this case.
Based on above SA3 response, RAN3 made an agreement that there is no need to introduce user consent of SNPN over interfaces at #120 meeting. 
0. No need to introduce user consent of SNPN over interfaces.
Hence, if mobility among SNPNs is not considered, the Management Based MDT PLMN List IE and the Signalling Based MDT PLMN List IE should not be present in relevant NGAP messages if the UE is camping in a SNPN. There will be no plmn-IdentityList to configure to the UE.
[bookmark: _Hlk165971189][bookmark: OLE_LINK206]On the other hand, RAN3 agreed to introduce a list of SNPNs as the area scope of MDT in SNPN for a further-proof protocol design as there was an ongoing WI in SA2 aiming to inter-SNPN mobility. When the UE moves among SNPNs, whether user consent should be adopted is not clear and needs further confirmation by SA3.
Proposal 5:  In the reply LS, ask SA3 whether the previous answer of no user consent for SNPN is also applied to the inter-SNPN mobility case.
3 Conclusion
This document proposes:
Proposal 1: To modify the maximum number of CAG IDs for MDT in PNI-NPN in RAN3 specification from 256 to 144 and limit the total number of CAG IDs of all configured PLMNs less than 144 in the semantics description.
Proposal 2: Such approach is also applicable for management based logged MDT.
Proposal 3: To reply RAN2 with the agreed approach and ask them to add the limitation on total number of CAG IDs in logged MDT configuration into RRC specification.
Proposal 4: To inform SA5 and ask them to update their SA5 specifications accordingly for management based logged MDT.
Proposal 5:  In the reply LS, ask SA3 whether the previous answer of no user consent for SNPN is also applied to the inter-SNPN mobility case.
The corresponding CRs and reply LS are provided in [3] ~ [6].
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