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Introduction
In last meeting, the following agreements are achieved for SON and MDT enhancement for NPN:
=>	Consider MHI, CEF and RA report enhancements for NPN networks in Rel-18. Similar conclusions should be reached rapidly and repetitive discussions should be avoided.
=>	RAN2 to send the decision to RAN3 in the reply LS (CATT)
=>	Consider to introduce enhancements for OOC analysis involving NPN network.
Agreements:
1	A critical extension (i.e. AreaConfiguration-r18) can be considered in R18 for the PNI-NPN area scope in logged MDT configuration for mistake correction and to cover all configuration possibilities.
2	Include the 3 cases of cell based/TAI based/SNPN list based SNPN related area scopes in the logged MDT configuration and a critical extension (i.e. AreaConfiguration-r18) can be considered in R18. FFS how to optimize the signalling structure to avoid much overhead.
But for the issues of whether and how to apply E-SNPNs to logged MDT and RLF/HOF report, some companies suggest waiting for progress [1][2].
Since there are still some issues not converged, we intend to further discuss the issues list below in this contribution:
· Issue 1: ESNPN consideration for RLF/HOF report and logged MDT
· Issue 2: The correction and clarification related to NPN area configuration
· Issue 3: How to introduce the CEF enhancement for NPN networks?
· Issue 4: How to introduce the RA report enhancement for NPN networks?
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7]Issue 5: Whether and how to introduce the MHI enhancement for NPN networks?
Discussion
ESNPN consideration for RLF/HOF report and logged MDT
For Logged MDT report
RAN3 has agreed to apply E-SNPN for the MDT Area Scope on logged MDT configuration [3]:
	The work RAN3 has carried out was mainly focussed on updating MDT area scope information to account for NPN networks. RAN3 would like to point out that, in order to cater for support of equivalent SNPNs, a list of up to 16 SNPNs has been added to the MDT Area Scope. Whether any restriction to the usage of such SNPN list will be in place in this release depends on progress on eSNPN support in other WGs.


But how to apply the E-SNPN in RAN2 still has no conclusion. Some companies think RAN2 can discuss options (e.g. option 1, 2, 3, or none) after receiving RAN3 request [1] at last meeting. But in our understanding, except for the logged MDT configuration in the RAN3 LS above, the rest issues (e.g. E-SNPN checking and report) have no relationship with RAN3 and can be decided by RAN2 own.
We have agreed that the SNPN checking is needed for logged MDT report. And the logged MDT result is used to draw a picture of the channel power/quality or to monitor the coverage hole. The measurement result should be the same from UEs in the same geographic location even with different registered network types of normal/SNPN/PNI-NPN. The cell may be PLMN specific, SNPN specific, PNI-NPN specific or may be a cell with network sharing. The allowed network information should be broadcasted in the SIB1 and can be easily obtained by the operator. Therefore, the SNPN ID is not needed to be reported to the network. So it is necessary to confirm the agreement of “Assuming ESNPN is supported, include a list of SNPN IDs in the logged MDT report” is to include the SNPN IDs in the UE variable for checking only, and the SNPN ID will not be report to the network.
Proposal 1: RAN2 to confirm the SNPN list can be set in the UE variable only for SNPN checking and no any NPN related ID will be included in the logged MDT report.
For RLF/HOF report
There is no conclusion for the issue of ESNPN whether ESNPN can be applied to RLF/HOF report at last meeting:
FFS: Waiting for RAN3 related progress: Proposal 2: RAN2 to discuss whether ESNPN can be applied to RLF/HOF report besides the Logged MDT:
But in our understanding, this issue has no relationship with RAN3. Since there is no configuration for RLF/HOF report, and the gNB which receiving the RLF/HOF report may directly send it to the corresponding gNB in container (See TS38.423 section 9.2.2.59 UE RLF Report), there is no RAN3 impact for this issue. Similar as above, the issue of how to include the SNPN related ID(s) can be decided by RAN2 own:
 - Option 1: Limit RLF/HOF record and report to the registered SNPN.
Now for RLF/HOF report we agreed to report the nid (based on the agreement in RAN2#120 and the running CR) as one part of the reported SNPN ID. Since SNPN ID recorded in RLF report should be registered SNPN, it may not the PLMN in CGI-info-Logging which is the first PLMN-IdentityInfo of PLMN-IdentityInfoList in SIB1, so the registered SNPN (including both PLMN ID and NID) should be included in RLF report. So if the RLF/HOF record and report can be limited to the registered SNPN:
·  SNPN ID including both PLMN ID and NID should be included in the RLF/HOF report, and 
· The snpn-IdentityList-r18 in the VarRLF-Report-r16 should be limit to one SNPN ID;
- Option 2: ESNPN is also supported for RLF/HOF report.
If we assume ESNPN also supported for RLF/HOF report:
· The UE may have different registered SNPN IDs when connected to the cell of previousPCellId-r16, failedPCellId-r16, reconnectCellId-r16, reestablishmentCellId-r16, so one SNPN ID is not enough. So separate SNPN ID(s) may need to be added in the RLF/HOF report for different usage;
· The SNPN checking before sending the available indicator and before sending the RLF/HOF report should also be modified to check whether current registered SNPN matches one of the SNPN ID (PLMN and NID pair) stored in VarRLF-Report.
Proposal 2: RAN2 to discuss whether ESNPN can be applied to RLF/HOF report:
· Option 1: Limit RLF/HOF record and report to the registered SNPN, one SNPN ID is enough;
· Option 2: ESNPN is supported for RLF/HOF report, and separate SNPN ID(s) may need in the RLF/HOF report to identify the NW information when UE connects to different cells (e.g. previous PCell, failed PCell, reconnect cell and re-established cell).
The correction and clarification related to NPN area configuration
As we commented in the email discussion [4], RAN3 has made a change on the BLCR [5] to indicate the PLMN Wide IE should not be present together with the outside PNI-NPN Area Scope of MDT IE:
	PNI-NPN Area Scope of MDT
	O
	
	9.3.3.x
	This IE is ignored if the PLMN Wide IE is present
	YES
	ignore


Therefore RAN2 could use NCE to cover all the RAN3 required cases based on the updated RAN3 BLCR after RAN3#121bis/RAN2#123bis meeting:
	Q1: For SNPN area configuration information in the running 38.331 CR, please companies indicate if the singalling structure can be optimized, and suggested ASN.1 changes.

	Company name
	Comments

	CATT
	To satisfy all the RAN3 supported cases before RAN2#123bis meeting, we think the CE AreaConfiguration-r18 IE is necessary, especially when the following two branches configured simultaneously:
· NW configures legacy PLMN wide for PN (Inside Area Scope of MDT IE) which is implicitly indicated by “the AreaConfiguration is not configured” in the current TS38.331;
· NW configures CAG List for MDT for NPN (Outside Area Scope of MDT IE)”.
Then RAN2 agreed that a critical extension (i.e. AreaConfiguration-r18) can be considered in R18 during RAN2#123bis meeting.

But in RAN3#121bis meeting (at the same time of RAN2#123bis meeting), RAN3 has made a change on the BLCR to indicate the PLMN Wide IE should not be present together with the outside CAG List for MDT IE.
Therefore based on the updated BLCR by RAN3, we think the NCE of i.e. AreaConfiguration-v18xy can also be used for the extension to cover all the RAN3 required cases.

So now before to discuss the optimization of the area scope CE structure in 38.331, we think two options could be used for the NPN specific area scope extension and we could re-discuss whether CE should be used in 38.331:
Option 1: Still use CE AreaConfiguration-r18 IE since CE can indeed improve readability and avoid misunderstandings;
Option 2: Revert the agreement made last meeting, and use an NCE AreaConfiguration-v18xy for extension based on the R17 configuration.

For option 1: This option can improve readability to make a ‘clean’ version for R18 PN and NPN area scope configuration, and the legacy fields of areaConfig and interFreqTargetList should also be included in the critical extended IE;

For option 2: Addition of SNPN and PNI-NPN specific area scope can be supported. And the RAN3 limitation in the “Semantics description” column of “ TS38.413 9.3.1.169	MDT Configuration-NR” should be set in the field description in 38.331.





[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Therefore, it is better to revert the agreement made last meeting and use NCE to include NPN related area scopes, and the running CR is also updated the area scope part based on NCE mechanism. 
Observation 1: Current running CR of TS38.331 is updated based on NCE mechanism for NPN related area scopes, i.e. using AreaConfiguration-v18xy IE, and all the required cases in the updated RAN3 BLCR can be covered.
But based on the running CR [6], we think there are still some small corrections or clarifications needed:
1) Change of cag-IdentityList-r18 related information:
In running CR, CAG-ConfigList-r18 includes multiple entries, and each entry includes one PLMN ID and the field of cag-IdentityList-r18. The IE of cag-IdentityList-r18 is multiple CAG-IdentityInfo-r16:
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 CAG-IdentityInfo-r16
}
In R16 NPN WI, CAG-IdentityInfo-r16 IE is introduced in SIB1 to identify the NW support PNI-NPN IDs and whether the CAG ID can be selected manually even if it is outside the UE's allowed CAG list:
CAG-IdentityInfo-r16 ::=         SEQUENCE {
    cag-Identity-r16                 BIT STRING (SIZE (32)),
    manualCAGselectionAllowed-r16    ENUMERATED {true}                         OPTIONAL   -- Need R
}
	manualCAGselectionAllowed
The manualCAGselectionAllowed indicates that the CAG ID can be selected manually even if it is outside the UE's allowed CAG list.


Therefore the manualCAGselectionAllowed-r16 field inside this IE is useless for NPN related area scope. The CAG ID value can be directly defined in CAG-Config-r18.
Proposal 3: Define the CAG ID value structure of BIT STRING (SIZE (32)) in each entry of cag-IdentityList-r18.
Based on above proposal, we provide a TP in the Annex1.
2) PLMN ID used together with the NID
In running CR, we defined SNPN-ConfigList-r18 with CHOICE structure:
SNPN-ConfigList-r18 ::=     CHOICE {
    snpn-ConfigCellIdList-r18			SNPN-ConfigCellIdList-r18,
    snpn-ConfigTAIList-r18				SNPN-ConfigTAIList-r18,
	snpn-ConfigIDList-r18				SNPN-ConfigIDList-r18
}

SNPN-ConfigCellIdList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigCellId-r18)) OF SNPN-ConfigCellId-r18

SNPN-ConfigCellId-r18 ::=   SEQUENCE {
    cgi-Identity-r18                CGI-Info-Logging-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigTAIList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigTAI-r18)) OF SNPN-ConfigTAI-r18

SNPN-ConfigTAI-r18 ::=   SEQUENCE {
    tai-Identity-r18                TrackingAreaIdentity-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigIDList-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigID-r18)) OF SNPN-ConfigID-r18

SNPN-ConfigID-r18 ::=   SEQUENCE {
    plmn-Identity-r18                PLMN-Identity,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}
	nid-IdentityList
The nid-IdentityList contains one or more NID. All NIDs associated to the same PLMN ID are listed in the same nid-IdentityList entry.


In field description it is said that the SNPN ID consists of the NID and the PLMN ID in the same nid-IdentityList entry. But the only PLMN ID for cell based area configuration is present inside the CGI-Info-Logging. As mentioned above in section 2.1 for the SNPN ID in RLF report, the PLMN ID in CGI-info-Logging is the first PLMN-IdentityInfo of PLMN-IdentityInfoList in SIB1 of a cell, and it is used for CGI identification for the cell and may not be a part of the UE registered SNPN. 
Observation 2: Current area scope configuration case of NID+cell Id(CGI-Info-Logging) cannot indicate in which registered SNPN the UE should perform logging.
Since it is the writing style of RAN3 BLCR, we could ask RAN3 for clarification, or decide by RAN2 own. The RAN3 BLCR is provided here for information:
	>>SNPN Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	
	-
	-

	>>>NID
	M
	
	9.3.3.42
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86]Identifies an SNPN together with the PLMN Identity in the NR CGI IE.
	-
	-


Proposal 4: RAN2 to decide whether to ask RAN3 to clarify the area scope configuration case of NID+cell ID(CGI-Info-Logging):
· Whether the registered SNPN in which allow UE to perform logging can be presented by: PLMN ID in NR CGI + NID.
How to introduce the CEF enhancement for NPN networks
Legacy CEF can be recorded by the UE and be reported to the network after the network received the CEF available indicator and request the UE to send the report. If consider the CEF enhancement for NPN networks:
1) Before discuss the report content, an important issue is to discuss whether the ESNPN can be supported for CEF report involving NPN networks.
Since the CEF will be sent to network only in air-interface, and no Xn or NG-interface signaling for CEF introduced by RAN3, there is no EPLMN checking in legacy. Therefore no ESNPN needs to be considered. It is, UE only recorded the CEF of the registered SNPN and report the result to the current SNPN. If the UE change SNPN, the CEF content included in the UE variable should be cleared.
Observation 3: Legacy CEF report does not support the EPLMN.
Proposal 5: Do not support ESNPN for CEF report involving SNPN networks.
2) Since the PLMN ID recorded in measResultFailedCell-r16 is the first one in PLMN-IdentityInfo but may not be the registered PLMN, the RPLMN is not normally recorded for a PLMN network. To follow this legacy principle, the registered SNPN ID is not needed to be included in the CEF report.
Proposal 6: Do not introduce SNPN ID into CEF report.
3) Similar to RLF/HOF report, the SNPN ID checking is needed before sending the availability indication and before sending the CEF report. But what's different is that for CEF, the registered SNPN ID only needs to be compared with the single SNPN ID stored in the UE variable, it is not needed to check the registered SNPN ID with an SNPN ID list.
Proposal 7: SNPN ID checking with the stored SNPN ID in the UE variable can be performed before sending the availability indication and before sending the CEF report.
How to introduce the RA report enhancement for NPN networks
Legacy NR RA report can be recorded with at most 8 entries by the UE and be reported to the network after the network requests the UE to send the report. There is no RA report related available indicator. If consider the RA report enhancement for NPN networks:
1) Before discuss the report content, an important issue is to discuss whether the ESNPN can be supported for RA report involving NPN networks.
In the former section, we discussed whether to apply ESNPN for RLF/HOF report. So here we could directly follow the same rules for RA report since they are both SON enhancements.
Proposal 8: Adopt the same ESNPN application rules of RLF/HOF report for RA report.
2) The NPN ID is not needed to be included in the RA report.
For RACH report, the RACH resource may be allocated for some features for RACH partitioning, e.g. SDT, CE. But it will not be allocated per SNPN based on current spec. The RACH resource is physical resource which is not related with the network types. Therefore we do not think the NPN ID should be included in the RACH report.
Proposal 9: Do not introduce NPN ID into RA report.
3) Since there is no RA report related available indicator, similar to RLF/HOF report, the SNPN ID checking is needed before sending the RA report. The UE should compare the registered SNPN ID with the single SNPN ID stored in the UE variable if the ESNPN is not supported, or to compare the registered SNPN ID with the SNPN ID list if the ESNPN is supported.
Proposal 10: SNPN ID checking within the stored SNPN ID (list) in the UE variable can be performed before sending the RA report.
Whether and how to introduce the MHI enhancement for NPN networks
RAN3 has agreed not to consider UHI for NPN in R18:
	UHI for NPN:
The undisclosed cell information in UHI for NPN is not pursued in R18.


In RAN2, the legacy MHI report records the UE mobility history information which only covers the cell identity and the relevant time information. There is no PLMN information inside the MHI report or used for network checking. Therefore for NPN we do not think the SNPN or PNI-NPN network information should be used in the MHI record or report procedure.
Proposal 11: Do not introduce NPN related information into MHI record or report procedure.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
ESNPN consideration for RLF/HOF report and logged MDT
Proposal 1: RAN2 to confirm the SNPN list can be set in the UE variable only for SNPN checking and no any NPN related ID will be included in the logged MDT report.
Proposal 2: RAN2 to discuss whether ESNPN can be applied to RLF/HOF report:
· [bookmark: _GoBack]Option 1: Limit RLF/HOF record and report to the registered SNPN, one SNPN ID is enough;
· Option 2: ESNPN is supported for RLF/HOF report, and separate SNPN ID(s) may need in the RLF/HOF report to identify the NW information when UE connects to different cells (e.g. previous PCell, failed PCell, reconnect cell and re-established cell).
Correction and clarification for NPN related area scope
Observation 1: Current running CR of TS38.331 is updated based on NCE mechanism for NPN related area scopes, i.e. using AreaConfiguration-v18xy IE, and all the required cases in the updated RAN3 BLCR can be covered.
Proposal 3: Define the CAG ID value structure of BIT STRING (SIZE (32)) in each entry of cag-IdentityList-r18.
Observation 2: Current area scope configuration case of NID+cell Id(CGI-Info-Logging) cannot indicate in which registered SNPN the UE should perform logging.
Proposal 4: RAN2 to decide whether to ask RAN3 to clarify the area scope configuration case of NID+cell ID(CGI-Info-Logging):
· Whether the registered SNPN in which allow UE to perform logging can be presented by: PLMN ID in NR CGI + NID.
For consideration of CEF
Observation 3: Legacy CEF report does not support the EPLMN.
Proposal 5: Do not support ESNPN for CEF report involving SNPN networks.
Proposal 6: Do not introduce SNPN ID into CEF report.
Proposal 7: SNPN ID checking with the stored SNPN ID in the UE variable can be performed before sending the availability indication and before sending the CEF report.
For consideration of RA report
Proposal 8: Adopt the same ESNPN application rules of RLF/HOF report for RA report.
Proposal 9: Do not introduce NPN ID into RA report.
Proposal 10: SNPN ID checking within the stored SNPN ID (list) in the UE variable can be performed before sending the RA report.
For consideration of MHI report
Proposal 11: Do not introduce NPN related information into MHI record or report procedure.
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Annex1 - TP for 38.331 on NPN related area scopes
This TP is based on the version of the last Rapp running in email discussion [667]: Running 38.331 CR for logged MDT enhancements and NPN-v08-Rapp.docx
We have accepted the revisions in the running CR to focus on the proposed modifications in this contribution.
[bookmark: _Toc60777493][bookmark: _Toc131065284]6.3.4	Other information elements
–	AreaConfiguration
The AreaConfiguration indicates area for which UE is requested to perform measurement logging. If not configured, measurement logging is not restricted to specific cells or tracking areas but applies as long as the RPLMN is contained in plmn-IdentityList stored in VarLogMeasReport.
AreaConfiguration information element
-- ASN1START
-- TAG-AREACONFIGURATION-START

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

AreaConfiguration-v1700 ::=      SEQUENCE {
    areaConfig-r17                   AreaConfig-r16                                                      OPTIONAL, -- Need R
    interFreqTargetList-r17          SEQUENCE(SIZE (1..maxFreq)) OF InterFreqTargetInfo-r16              OPTIONAL  -- Need R
}

AreaConfiguration-v18xy ::=      SEQUENCE {
    Cag-ConfigList-r18                   CAG-ConfigList-r18		OPTIONAL, -- Need R
    snpn-ConfigList-r18                   SNPN-ConfigList-r18		OPTIONAL -- Need R
}

AreaConfig-r16 ::=     CHOICE {
    cellGlobalIdList-r16             CellGlobalIdList-r16,
    trackingAreaCodeList-r16         TrackingAreaCodeList-r16,
    trackingAreaIdentityList-r16     TrackingAreaIdentityList-r16
}

InterFreqTargetInfo-r16    ::=   SEQUENCE {
    dl-CarrierFreq-r16               ARFCN-ValueNR,
    cellList-r16                     SEQUENCE (SIZE (1..32)) OF  PhysCellId  OPTIONAL      -- Need R
}

CellGlobalIdList-r16 ::=         SEQUENCE (SIZE (1..32)) OF CGI-Info-Logging-r16

TrackingAreaCodeList-r16 ::=     SEQUENCE (SIZE (1..8)) OF TrackingAreaCode

TrackingAreaIdentityList-r16 ::= SEQUENCE (SIZE (1..8)) OF TrackingAreaIdentity-r16

TrackingAreaIdentity-r16 ::=     SEQUENCE {
    plmn-Identity-r16                PLMN-Identity,
    trackingAreaCode-r16             TrackingAreaCode
}

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))CAG-IdentityInfo-r16
}

SNPN-ConfigList-r18 ::=     CHOICE {
    snpn-ConfigCellIdList-r18			SNPN-ConfigCellId-List-r18,
    snpn-ConfigTAIList-r18				SNPN-ConfigTAI-List-r18,
	snpn-ConfigIDList-r18				SNPN-ConfigIDConfigId-List-r18
}

SNPN-ConfigCellId-List-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigCellId-r18)) OF SNPN-ConfigCellId-r18

SNPN-ConfigCellId-r18 ::=   SEQUENCE {
    cgi-Identity-r18                CGI-Info-Logging-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigTAI-List-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigTAI-r18)) OF SNPN-ConfigTAI-r18

SNPN-ConfigTAI-r18 ::=   SEQUENCE {
    tai-Identity-r18                TrackingAreaIdentity-r16,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

SNPN-ConfigIDListConfigId-List-r18 ::=			SEQUENCE (SIZE (1..maxSNPN-ConfigIDConfigId-r18)) OF SNPN-ConfigIDConfigId-r18

SNPN-ConfigIDConfigId-r18 ::=   SEQUENCE {
    plmn-Identity-r18                PLMN-Identity,
    nid-IdentityList-r18             SEQUENCE (SIZE (1..maxNPN-r16)) OF NID-r16
}

-- TAG-AREACONFIGURATION-STOP
-- ASN1STOP

