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1. Introduction 
In this paper, we further discuss RACH optimization enhancements based on the agreements and open issues identified last RAN3 meeting.
2. Discussion 
2.1 Logged MDT for E-SNPNs
In the LS R3-234744 sent by RAN3 to RAN2 in the previous meeting, there is one open issue on the support of logged MDT for Equivalent SNPNs (E-SNPNs) as highlighted below.
RAN3 would like to inform RAN2 and SA5 about progress achieved so far on MDT for NPN. Such progress is captured in section 9.3.1.169 of the endorsed baseline CR to TS38.413 and in section 5.1.1.1.1 of the endorsed baseline CR to TS37.320, attached.
The work RAN3 has carried out was mainly focused 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.
In the previous meeting, RAN3/RAN2 have concluded the work item on Rel-18 NPN enhancements including Equivalent SNPNs and there is nothing restricting the support of logged MDT for E-SNPNs in Rel-18. Also, SA2 have long concluded the Rel-18 eNPN work item and there are no pending issues.
Further, RAN2 have some conditional agreements that depends on whether RAN3 intends to support SON/MDT for E-SNPNs in Rel-18, e.g.,
Assuming E-SNPN is supported, include a list of SNPN IDs in the logged MDT report.
Observation 1: RAN3/RAN2 have concluded the work item on Rel-18 NPN enhancements and there are no open issues in SA2 as well for Rel-18 NPN.
Observation 2: RAN2 have some conditional agreements for E-SNPNs that depends on whether SON/MDT for E-SNPNs are to be supported in Rel-18
RAN3/RAN2 already have agreed on a future compatible structure for area scope of logged MDT (by allowing a list of NIDs in the logged MDT configuration where the logged MDT can be collected) and we therefore think that logged MDT across E-SNPNs can be easily supported in Rel-18.

Observation 3: RAN3/RAN2 already have agreed on a future compatible structure for area scope of logged MDT (by allowing a list of NIDs in the logged MDT configuration where the logged MDT can be collected) and logged MDT across E-SNPNs can be easily supported in Rel-18
Proposal 1: Support logged MDT for E-SNPNs in Rel-18


2.2 MRO enhancements for E-SNPNs
Currently the MRO scenarios are only catered for optimizing handovers in public networks. With the support of E-SNPNs, a UE can also move from SNPN1 to an equivalent SNPN2 and might encounter a handover or PSCell change failure e.g., too early HO/PSCell change or too late HO/PSCell change or HO/PSCell change to wrong cell. To optimize such HO failures, it is important to know the NID of the cells in addition to the CGI.
Proposal 2: Support MRO for E-SNPNs in Rel-18
Currently the HANDOVER REPORT only includes the CGI of source, target and reestablished cells shown below. In order to support MRO for E-SNPNs, we should also include the NID of source, target and reestablished cells in HANDOVER REPORT.
[bookmark: _Hlk44419125]9.1.3.17          HANDOVER REPORT
This message is sent by NG-RAN node1 to NG-RAN node2 to report a handover failure event, or other critical mobility problem.
Direction: NG-RAN node 1 ® NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	ignore

	Handover Report Type
	M
	 
	ENUMERATED (HO too early, HO to wrong cell, Inter-system ping-pong. …)
	 
	YES
	ignore

	Handover Cause
	M
	 
	Cause
9.2.3.2
	Indicates handover cause employed for handover from NG-RAN node 2
	YES
	ignore

	Source cell CGI
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
 
	NG-RAN CGI of source cell for handover procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of target cell for handover procedure (in NG-RAN node 1).
If the Handover Report Type is set to "Inter-system ping-pong", it contains the target cell of the inter system handover from the other system to NG-RAN node 1 cell
	YES
	ignore

	Re-establishment cell CGI
	C-
ifHandoverReportType HoToWrongCell
	 
	Global Cell Identity
9.2.2.73
	CGI of cell where UE attempted re-establishment or where UE successfully re- connected after the failure
	YES
	ignore

	Target cell in E-UTRAN
	C-
ifHandoverReportType Intersystempingpong
	 
	OCTET STRING
	Encoded according to Global Cell ID in the Last Visited E-UTRAN Cell Information IE, as defined in in TS 36.413 [31]
	YES
	ignore

	Source cell C-RNTI
	O
	 
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source NG-RAN node (in NG-RAN node 2)
	YES
	ignore

	Mobility Information
	O
	 
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message or in the SN STATUS TRANSFER message from NG-RAN node 2.
	YES
	ignore

	UE RLF Report Container
	O
	 
	9.2.2.59
	The UE RLF Report Container IE received in the FAILURE INDICATION message.
	YES
	ignore

	CHO Configuration
	O
	 
	9.2.2.76
	 
	YES
	ignore


 
Observation 4: Currently the HANDOVER REPORT over Xn includes the CGI of source/target/reestablished cells (i.e., PLMN, TAC and PCI) but does not include any NID
Proposal 3: In order to support MRO for E-SNPNs, enhance HANDOVER REPORT to include NID of source cell, target cell and reestablished cell
[bookmark: _Toc138863318]Similarly, SCG FAILURE INFORMATION REPORT only includes the CGI of source PSCell and failed PSCell. To support MRO for PSCell change failures in E-SNPNs, extend SCG FAILURE INFORMATION REPORT to include NID of source PSCell and failed PSCell.
9.1.2.29          SCG FAILURE INFORMATION REPORT
This message is sent by M-NG-RAN node to S-NG-RAN node to report a PSCell change failure event.
[bookmark: _Hlk98879224]Direction: M-NG-RAN node ® S-NG-RAN node .
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	ignore

	M-NG-RAN node UE XnAP ID
	M
	 
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the M-NG-RAN node.
	YES
	ignore

	S-NG-RAN node UE XnAP ID
	M
	 
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node.
	YES
	ignore

	Source PSCell CGI
	O
	 
	Global NG-RAN Cell Identity
9.2.2.27
 
	NG-RAN CGI of source PSCell for PSCell change procedure
	YES
	ignore

	Failed PSCell CGI
	O
	 
	Global NG-RAN Cell Identity
9.2.2.27
	NG-RAN CGI of PSCell where SCG failure occurs for PSCell change procedure
	YES
	ignore

	SCG Failure Report Container
	M
	 
	OCTET STRING
	The SCGFailureInformation message or the SCGFailureInformationEUTRA message as defined in TS 38.331 [10] or the SCGFailureInformation message or the SCGFailureInformationNR message as defined in TS 36.331 [14]
	YES
	ignore

	SN Mobility Information
	O
	 
	BIT STRING (SIZE (32))
	Information related to the PSCell change. It’s provided by S-NG-RAN node in order to enable later analysis of the conditions that led to wrong PSCell change.
	YES
	ignore


 
Proposal 4: Enhance SCG FAILURE INFORMATION REPORT to include NID of source PSCell and Failed PSCell
Also, FAILURE INDICATION message is sent by NG-RAN node2 to indicate an RRC re-establishment attempt or a reception of an RLF Report from a UE that suffered a connection failure at NG-RAN node1. In case of RRC Reestablishment initiated reporting without RLF Report, Re-establishment cell CGI is included.
Observation 5: In case FAILURE INDICATION is sent from NG-RAN node2 to NG-RAN node 1 due to RRC Reestablishment initiated reporting without RLF Report, Re-establishment cell CGI is included.
Proposal 5: Include NID of reestablished cell in FAILURE INDICATION over Xn
[bookmark: _Hlk44419083]9.1.3.16          FAILURE INDICATION
This message is sent by NG-RAN node2 to indicate an RRC re-establishment attempt or a reception of an RLF Report from a UE that suffered a connection failure at NG-RAN node1.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	ignore

	CHOICE Initiating condition
	M
	 
	 
	 
	YES
	reject

	>RRC Reestab
	 
	 
	 
	 
	 
	 

	>>CHOICE RRC Reestab Initiated Reporting
	M
	 
	 
	 
	–
	 

	>>>RRC Reestab Reporting without RLF Report
	 
	 
	 
	 
	 
	 

	>>>>Failure cell PCI
	M
	 
	9.2.2.10
	Physical Cell Identifier
 
	–
	 

	>>>>Re-establishment cell CGI
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
	 
	–
	 



2.3 MLB enhancements for SNPNs
RESOURCE STATUS REQUEST message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested load measurements according to the parameters given in the message and can include the CGI of the cell to which the request applies. 
9.1.3.18          RESOURCE STATUS REQUEST
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	reject

	NG-RAN node1 Measurement ID
	M
	 
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	C-ifRegistrationRequestStoporAdd
	 
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	 
	ENUMERATED(start, stop,
add, …)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	 
	BITSTRING
(SIZE(32))
	…
	YES
	reject

	Cell To Report List
	 
	0..1
	 
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	 
	1 .. <maxnoofCellsinNG-RANnode>
	 
	 
	–
	 

	>>Cell ID
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
 
	 
	–
	 



[bookmark: _Hlk44419231]9.1.3.21          RESOURCE STATUS UPDATE
This message is sent by NG-RAN node2 to NG-RAN node1 to report the results of the requested measurements.
Direction: NG-RAN node2 ® NG-RAN node1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	ignore

	NG-RAN node1 Measurement ID
	M
	 
	INTEGER (1..4095,...)
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Measurement ID
	M
	 
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	reject

	Cell Measurement Result
	 
	1
	 
	 
	YES
	ignore

	>Cell Measurement Result Item
	 
	1 .. < maxnoofCellsinNG-RANnode >
	 
	 
	YES
	ignore

	>>Cell ID
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
 
	 
	–
	 



Observation 6: The existing RESOURCE STATUS REQUEST/UPDATE message uniquely identifies the cell for which the load measurements are requested/sent by including the CGI of the cell ID
Proposal 6: Include NID of the cell in RESOURCE STATUS REQUEST/UPDATE to uniquely identify the cell (belonging to a SNPN) for which the load measurements are requested/sent.
2.4 Mobility Settings Change procedure for SNPNs
Mobility Settings Change procedure enables an NG-RAN node to negotiate the handover trigger settings with a peer NG-RAN node controlling neighboring cells. Currently, PLMN and Cell ID of the source cell and peer cell are included in the messages as shown below.
[bookmark: _Toc138863343]9.1.3.22          MOBILITY CHANGE REQUEST
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate adaptation of mobility parameters.
Direction: NG-RAN node1 ® NG-RAN node2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	9.2.3.1
	 
	YES
	reject

	NG-RAN node1 Cell ID
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
	 
	YES
	reject

	NG-RAN node2 Cell ID
	M
	 
	Global NG-RAN Cell Identity
9.2.2.27
	 
	YES
	reject



Observation 7: The existing MOBILITY CHANGE REQUEST/RESPONSE message includes the CGI of the source cell and peer cells for which the mobility settings are being changed.
Proposal 7: Include NID of the source and peer cell to extend mobility settings change procedure to SNPNs.
3. Conclusion
Logged MDT for E-SNPNs

Observation 1: RAN3/RAN2 have concluded the work item on Rel-18 NPN enhancements and there are no open issues in SA2 as well for Rel-18 NPN.
Observation 2: RAN2 have some conditional agreements for E-SNPNs that depends on whether SON/MDT for E-SNPNs are to be supported in Rel-18
Observation 3: RAN3/RAN2 already have agreed on a future compatible structure for area scope of logged MDT (by allowing a list of NIDs in the logged MDT configuration where the logged MDT can be collected) and logged MDT across E-SNPNs can be easily supported in Rel-18
Proposal 1: Support logged MDT for E-SNPNs in Rel-18

MRO enhancements for E-SNPNs
Proposal 2: Support MRO for E-SNPNs in Rel-18 
Observation 4: Currently the HANDOVER REPORT over Xn includes the CGI of source/target/reestablished cells (i.e., PLMN, TAC and PCI) but does not include any NID.
Proposal 3: In order to support MRO for E-SNPNs, enhance HANDOVER REPORT to include NID of source cell, target cell and reestablished cell.
Proposal 4: Enhance SCG FAILURE INFORMATION REPORT over Xn to include NID of source PSCell and Failed PSCell
Observation 5: In case FAILURE INDICATION is sent from NG-RAN node2 to NG-RAN node1 due to RRC Reestablishment initiated reporting without RLF Report, Re-establishment cell CGI is included.
Proposal 5: Include NID of reestablished cell in FAILURE INDICATION over Xn
MLB enhancements for SNPNs
Observation 6: The existing RESOURCE STATUS REQUEST/UPDATE message uniquely identifies the cell for which the load measurements are requested/sent by including the CGI of the cell ID
Proposal 6: Include NID of the cell in RESOURCE STATUS REQUEST/UPDATE to uniquely identify the cell (belonging to a SNPN) for which the load measurements are requested/sent.
Mobility Settings Change procedure for SNPNs
Observation 7: The existing MOBILITY CHANGE REQUEST/RESPONSE message includes the CGI of the source cell and peer cells for which the mobility settings are being changed.
Proposal 7: Include NID of the source and peer cell to extend mobility settings change procedure to SNPNs.
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