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1	Introduction
RAN3 has received LS [1] from RAN2 with questions to RAN3 on MDT for NPN which was introduced as part of the Rel-18 work item on further enhancements of SON MDT (NR_ENDC_SON_MDT_enh2-Core).
2	Discussion
The LS [1] includes questions to RAN3 on two separate topics related to PNI-NPN and SNPN respectively:
· PNI-NPN: Collecting logged MDT measurements for 256 PNI-NPN identities/networks (questions A, B, C)
· SNPN: Logged MDT measurements in SNPN network based on the plmn-indentityList (questions D, E)
2.1	RAN2’s questions on PNI-NPN:
As pointed out by RAN2, the area scope of signalling-based MDT defined in RAN3 specifications (NGAP, XnAP) may contain up to 256 PNI-NPN identities (CAG IDs). These limits are also reflected in stage 2 (TS 32.422, TS 37.320), where they apply to both management-based and signalling-based MDT.
Inclusion of PNI-NPN identities (CAG IDs) in the MDT area scope is done if PNI-NPN Based MDT is chosen, or as a complement to MDT performed in non-CAG cells (cell based, TA based or TAI based area scope) to provide MDT support for UEs for which mobility between non-CAG cells and CAG cells is allowed. In these cases, the MDT configuration will include a list of CAGs defined as follows (TS 38.413):
[bookmark: _Toc162973902]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.



Dimensioning of this list was discussed in RAN3 during the Rel-18 normative phase, and the choice of 256 CAG IDs became based on number of CAGs available for UE mobility within a single PLMN as signalled by the AMF to the NG-RAN node in Initial Context Setup in the Allowed PNI-NPN List IE. This IE is part of NPN mobility information in the Mobility Restriction List IE (TS 38.413):
[bookmark: _Toc45652521][bookmark: _Toc45658953][bookmark: _Toc45720773][bookmark: _Toc45798651][bookmark: _Toc45898040][bookmark: _Toc51746245][bookmark: _Toc64446509][bookmark: _Toc73982379][bookmark: _Toc88652469][bookmark: _Toc97891513][bookmark: _Toc99123695][bookmark: _Toc99662501][bookmark: _Toc105152579][bookmark: _Toc105174385][bookmark: _Toc106109383][bookmark: _Toc107409841][bookmark: _Toc112757030][bookmark: _Toc162973882]9.3.3.45	Allowed PNI-NPN List
This IE contains information on allowed UE mobility in PNI-NPN including allowed PNI-NPNs and whether the UE is allowed to access non-CAG cells for each PLMN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Allowed PNI-NPN Item
	
	1..<maxnoofEPLMNs+1>
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>PNI-NPN Restricted
	M
	
	ENUMERATED (restricted, not-restricted, 
…)
	If set to “restricted”, indicates that the UE is not allowed to access non-CAG cells for this PLMN.

	>Allowed CAG List per PLMN
	
	1..<maxnoofAllowedCAGsperPLMN>
	
	

	>>CAG ID
	M
	
	9.3.3.43
	



	Range bound
	Explanation

	maxnoofEPLMNs+1
	Maximum no. of equivalent PLMNs plus one serving PLMN. Value is 16.

	maxnoofAllowedCAGsperPLMN
	Maximum number of CAGs per PLMN in UE’s Allowed PNI-NPN list. Value is 256.




In RAN2 specification (TS 38.331) the number of CAG IDs in SIB1 is limited to 12:
maxNPN-r16                              INTEGER ::= 12      -- Maximum number of NPNs broadcast and reported by UE at establishment

This maximum number of 12 NPNs corresponds to the limit of CAG IDs within a cell’s coverage area, and taking into account that a given PNI-NPN may be deployed in a limited geographical area (e.g. covering an enterprise site or office area), typical UE mobility may very well span over a much wider area where there is a potentially high number of PNI-NPNs deployed. During mobility within a such wider area, the UE will check whether CAG access is allowed based on the Allowed CAG List configured via NAS signalling. From the definition of the corresponding CAG information list IE (TS 24.501 clause 9.11.3.18A) one can observe that there is a maximum of 62 supported CAG IDs per entry of the list. (We derive the number 62 from the fact that the length field of each entry in the CAG information list is 1 octet (max value 255), and that the length of the entry in case of 62 CAG IDs becomes 252 octets, taking into account that the length of the entry becomes 4 if there is no allowed CAG-ID for the PLMN, see TS 24.501 fig. 9.11.3.18A.2). By assuming allowed CAGs within a given PLMN being signalled via a single entry within this list, one could therefore assume there is a maximum of 62 CAG IDs per PLMN for the UE. However, we believe this number should be considered only as a pragmatic interpretation of the standard, corresponding to neither lower nor upper limit of supported number of CAG IDs per PLMN in the UE.
Observation: Based on a pragmatic interpretation of TS 24.501 (5GS NAS stage 3), the UE may be considered to support up to 62 CAG IDs per equivalent PLMN as part of the NAS-configured Mobility Restriction information.
It could also be observed that RAN3 already made a pragmatic choice of restricting the number of CAG IDs within the MDT configuration to 256, while the NGAP protocol allows for UE mobility between up to 16 equivalent PLMNs and hence theoretically including up to 4096 CAG IDs. However, we can also understand the need to further reduce memory requirements for the UE for PNI-NPN support, and a further pragmatic choice could then be to adopt a limitation of 62 CAG IDs corresponding to the number of CAG IDs that can be signalled to the UE via NAS per entry of the CAG information list. Although it might be possible to differentiate the number of PNI-NPNs to be monitored by a UE by immediate and logged MDT respectively, we prefer to keep these two MDT types aligned and therefore update the MDT configuration accordingly in RAN3’s stage 3 specification (NGAP, XnAP) as well as corresponding alignment in stage 2 (TS 37.320).
Proposal 1: For signalling-based MDT, limit the area scope of MDT to 62 CAG IDs per UE in NGAP and XnAP MDT configuration as well as in stage 2 (TS 37.320).
RAN2’s LS further proposes a solution for handling of management-based MDT. In their solution description we notice that the term ‘SNPN’ is used, however we interpret this as a typo and that ‘PNI-NPN’ is meant. However, based on this understanding, details of UE selection for management-based MDT are currently based on gNB implementation and hence not specified. It seems preferable to avoid changing this principle as part of Rel-18 correction work, and this also doesn’t seem needed if a lower limit of PNI-NPNs in the MDT configuration, e.g. 62, can be agreed. We therefore believe that RAN3 should recommend to SA5 to align the limit of PNI-NPNs within their specifications (e.g. TS 32.422) with RAN3’s agreement. In this way the new limit of 62 PNI-NPNs per MDT configuration (or any other new limit agreed by RAN3) will also become applicable for management-based MDT.
Proposal 2: RAN3 to recommend to SA5 to align the corresponding limit of PNI-NPNs with RAN3’s agreement.
Based on this we propose the following answers to RAN2’s questions A, B and C:
A) 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?
Proposed answer: UE selection for management-based MDT is based on gNB implementation and hence not specified, and RAN3 would prefer not to change this mechanism as part of Rel-18 maintenance work on MDT. 
B) Assuming that the above solution is acceptable for management-based MDT, what solution for signaling based MDT collection in PNI-NPN networks is suggested? 
Proposed answer: See answers to question A and question C. 
C) If the solution above is not acceptable, what is the acceptable maximum number of PNI-NPN identities in the MDT configuration?
Proposed answer: For the purpose of accommodating RAN2’s concern relative to UE memory requirements, RAN3 has agreed to reduce the number of CAG IDs within the MDT configuration from 256 to 62, and has agreed corresponding CRs to TS 38.413, TS 38.423 and TS 37.320 attached to this LS. RAN3 would also like to request SA5 to take these changes into account in their work on their specifications.
Proposal 3: It is proposed to reply to RAN2’s questions relative to PNI-NPN as described above.

2.2	RAN2’s questions on SNPN:
The second part of RAN2’s LS relates to logged MDT measurements in SNPN network based on the plmn-indentityList, seemingly for the purpose of enabling one or more PLMNs to retrieve logged MDT measurements performed at SNPNs. The plmn-indentityList list, defined in TS 38.331, which corresponds to the MDT PLMN List defined over NG and Xn, was introduced with legacy MDT and doesn’t include SNPN information (NID). RAN2 also mentions the aspect of user consent related to this list, which indeed corresponds to the functionality of the MDT PLMN List conveyed over NG and Xn. In this context we would like to point out the following information from SA3 relative to user consent for SNPN [2]:
"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?"
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.
It therefore seems important to avoid reuse of signalling mechanisms currently used for user consent in the context of SNPN for which the currently standardized user consent mechanism don’t apply.
Also, currently TS 37.320 indicates: “The UE will not indicate the availability of MDT measurements in another RAT or in a PLMN that is not in the MDT PLMN list or in a SNPN that identity is not in the stored SNPN identities.” 
The use of the MDT PLMN list to allow the UE to indicate available logged MDT for SNPN when connecting to a PLMN would not correspond to a Rel-18 correction but to a functional enhancement. We also believe such enhancement is not technically feasible in Rel-18 due to absence of supported mobility between SNPN and PLMN, i.e. the UE will in this case have to detach from the SNPN and perform a new attach to the PLMN. During such scenario we assume all logged MDT measurements are cleared in the UE.
Based on the above, we believe that the MDT PLMN list, and hence also the plmn-IdentityList, should keep its existing function limited to PLMN in Rel-18 and that any enhancement for SNPN would require work in a later release, probably based on a new IE at least on RAN3’s interfaces. 
Proposal 4: the MDT PLMN list, and hence also the plmn-IdentityList, should keep its existing function limited to PLMN in Rel-18 and that any enhancement for SNPN would require work in a later release.
Based on this we propose the following answers to RAN2’s questions A, B and C:
D) [bookmark: _Hlk165484470]RAN2 would like to ask RAN3 whether the existing plmn-IdentityList can be also configured for logged MDT measurements in SNPN networks?
Proposed answer: RAN3 would like to point out that the MDT PLMN List conveyed over NG and Xn, and hence also the RRC plmn-IdentityList, are part of signalling mechanisms for user consent applicable for PLMNs. RAN3 therefore believes that these IEs should not be used for any functionality related to SNPN.

E) [bookmark: _Hlk165325385] 	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?
Proposed answer: Mobility between PLMN and SNPN was not considered by RAN3 during Rel-18 work on MDT for NPN, and believe any such enhancement would require work in later release.

Proposal 5: It is proposed to reply to RAN2’s questions relative to SNPN as described above.

 
3	Conclusion
We have made the following observations and proposals:
Observation: Based on a pragmatic interpretation of TS 24.501 (5GS NAS stage 3), the UE may be considered to support up to 62 CAG IDs per equivalent PLMN as part of the NAS-configured Mobility Restriction information.
Proposal 1: For signalling-based MDT, limit the area scope of MDT to 62 CAG IDs per UE in NGAP and XnAP MDT configuration as well as in stage 2 (TS 37.320).
Proposal 2: RAN3 to recommend to SA5 to align the corresponding limit of PNI-NPNs with RAN3’s agreement.
Proposal 3: It is proposed to reply to RAN2’s questions relative to PNI-NPN as described above.
Proposal 4: the MDT PLMN list, and hence also the plmn-IdentityList, should keep its existing function limited to PLMN in Rel-18 and that any enhancement for SNPN would require work in a later release.
Proposal 5: It is proposed to reply to RAN2’s questions relative to SNPN as described above.
A draft reply LS is submitted to this meeting in [3].
CRs corresponding to proposal 1 are submitted to this meeting in [4] (TS 38.413), [5] (TS 38.423) and [6] (TS 37.320).
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