	
[bookmark: _Hlk19781073][bookmark: _Ref452454252]3GPP TSG-RAN WG3 Meeting #122	R3-237254
[bookmark: _Hlk19781143]Chicago , US, 13-17 Nov, 2023


Agenda Item:	16.3
Source:	Huawei
Title:	(TP for BLCR 38.413, 38.423, 38.401, 37.483) Inter-gNB mobility
Document for:	other
1	Introduction
This topic was discussed in RAN3#121bis and the following agreements and open issues were listed:
· The new indication to indicate that this path is related to indirect path is defined in the E1AP BEARER CONTEXT MODIFICATION REQUEST message.
· Target gNB behaviour on solution-D5 follows legacy HO.
· FFS on granularity of new indication and encoding of new indication in E1AP.
· FFS on whether and how to capture the behaviour of the gNB-CU-UP upon reception of new indication into BL CR to TS 38.401. procedures.
· FFS on E1 impact to support D5.

In this contribution, we discuss the granularity of the indirect path indication and encoding of new indication in E1AP message, and capture the behaviour of the gNB-CU-UP upon reception of new indication in TS 38.401. In addition, we remove the FFSs in the 38.413, 38.423 and 38.401 according to the RAN2 progress.
2	Discussion
2.1	Impact of the indirect path indication
In the gNB-CU UP-CP split structure, RAN3 agreed the gNB-CU CP can inform gNB-CU UP the indirect path indication in the BEARER CONTEXT MODIFICATION REQUEST message for downlink lossless purpose. For more flexibility, indirect path indication can be per radio bearer. For example, the radio bearers configured with AM mode have strict data lossless requirement, while the the radio bearers configured with UM mode does not have such requirement. Optionally, the indirect path indication can be configured for the radio bearers with AM mode. Since a radio bearer can be related to multiple tunnels on the F1 interface and one of the tunnels is related to the indirect path, the indirect path indication should be at the granularity of tunnel.
The indirect path indication should be sent at the tunnel granularity from gNB-CU CP to gNB-CU UP. 
Based on the agreed BLCR for 37.483, gNB-CU CP will initial the transmission of the indirect path indication to gNB-CU UP during the i2i or i2d path switching. Therefore, to make it clearer in gNB-CU UP-CP split structure, we propose to capture the the behaviour of the gNB-CU-UP upon reception of indirect path indication in the stage-2 spec of 38.401. 
It is proposed to capture the behaviour of the gNB-CU-UP upon reception of indirect path indication in TS 38.401.
2.2	Cleanup for BLCR 
RAN2 agreed to reuse the measurement report in Rel-17, which means the remote UE can report at most 32 results in the measurement report. Then the max number of candidate relay UEs in XnAp can be 32 correspondingly. Although the source gNB may not inform so many candidates to the target gNB in most scenarios, it is up to gNB implementation. Thus, we have no reason to limitate the number of candidate relay UEs that the source gNB can send.
In addition, RAN2 also agreed that the relay UE in RRC_IDLE/INACTIVE can be triggered to enter RRC_CONNECTED by the RRCReconfigurationComplete message as defined in Rel-17, if duplicate SRB1 is configured in multi-path scenario. Otherwise, it depends on the PC5-RRC message to trigger the relay UE in RRC_IDLE/INACTIVE to enter RRC_CONNECTED.
It is proposed to remove the FFSs in the 38.413, 38.423 and 38.401 according to the RAN2 progress.
[bookmark: _Hlk149811577][bookmark: _Hlk149811566]3	Conclusion
This document proposes:
1. The indirect path indication should be sent at the tunnel granularity from gNB-CU CP to gNB-CU UP. 
It is proposed to capture the behaviour of the gNB-CU-UP upon reception of indirect path indication in TS 38.401.
It is proposed to remove the FFSs in the 38.413, 38.423 and 38.401 according to the RAN2 progress.
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Annex 1. TP for 38.413 based on the BLCR
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
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This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.
This IE is transparent to the 5GC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.
Includes the HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	ignore

	>>>>Source Transport Layer Address
	O
	
	Transport Layer Address
9.3.2.4
	Identifies the TNL address used by the sending node for direct data forwarding
towards the target NG-RAN node
	YES
	ignore

	>>>>Source Node Transport Layer Address
	O
	
	Transport Layer Address
9.3.2.4
	Identifies the TNL address used by the source SN node for direct data forwarding
towards the target NG-RAN node
	YES
	ignore

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>Source Transport Layer Address
	O
	
	Transport Layer Address
9.3.2.4
	Identifies the TNL address used by the sending node for direct data forwarding
towards the target NG-RAN node
	YES
	ignore

	>>Source Node Transport Layer Address
	O
	
	Transport Layer Address
9.3.2.4
	Identifies the TNL address used by the source SN node for direct data forwarding
towards the target NG-RAN node
	YES
	ignore

	Target Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	SgNB UE X2AP ID
	O
	
	9.3.1.127
	Allocated at the Source en-gNB
	-
	

	UE History Information from UE
	O
	
	9.3.1.166
	
	YES
	ignore

	Source Node ID
	O
	
	9.3.1.195
	Source SN ID
	YES
	ignore

	UE Context Reference at Source
	O
	
	RAN UE NGAP ID 
9.3.3.2
	
	YES
	ignore

	MBS Active Session Information Source to Target List
	
	0..1
	
	
	YES
	ignore

	>MBS Active Session Information Source to Target Item
	
	1..<maxnoofMBSSessionsofUE>
	
	
	-
	

	>>MBS Session ID
	M
	
	9.3.1.206
	
	-
	

	>>MBS Area Session ID
	O
	
	9.3.1.207
	If included, this IE indicates the MBS Area Session ID of the UE at the NG-RAN node from which the UE context is transferred
	-
	

	>>MBS Service Area
	O
	
	9.3.1.208
	Included if available in source NG-RAN node.
	-
	

	>>MBS QoS Flows To Be Setup List
	M
	
	9.3.1.236
	
	-
	

	>>MBS Mapping and Data Forwarding Request List
	
	0..1
	
	
	-
	

	>>>MBS Mapping and Data Forwarding Request Item
	
	1..<maxnoofMRBs>
	
	
	-
	

	>>>>MRB ID
	M
	
	9.3.1.218
	Contains the MRB ID value allocated at the source NG-RAN node.
	-
	

	>>>>MBS QoS Flow List
	
	1..<maxnoofMBSQoSflows>
	
	
	-
	

	>>>>>MBS QoS Flow Identifier
	M
	
	QoS Flow Identifier
9.3.1.51
	
	-
	

	>>>>MRB Progress Information
	O
	
	9.3.1.219
	The SN information of the last packet which has already been delivered for the MRB. 
	-
	

	QMC Configuration Information
	O
	
	9.3.1.223
	Used for passing the QoE measurement information from the source NG-RAN node to the target NG-RAN node.
	YES
	ignore

	NGAP IE Support Information Request List
	
	0..1
	
	
	YES
	ignore

	>NGAP IE Support Information Request Item
	
	1..<maxnoofIESupportInfo>
	
	
	-
	

	>>NGAP Protocol IE-Id
	M
	
	9.3.1.239
	
	-
	

	Candidate Relay UE Information List
	
	0..1
	
	
	YES
	reject

	>Candidate Relay UE Information Item
	
	1..<maxnoofCandidateRelayUEs>
	
	
	–
	

	>>Candidate Relay UE ID
	M
	
	BIT STRING (SIZE(24))
	Includes the SL-SourceIdentity for the target relay UE as defined in TS 38.331 [18].
	–
	



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.

	maxnoofMBSSessions
	Maximum no. of MBS sessions allowed within one PDU session. Value is 32.

	maxnoofMBSSessionsofUE
	Maximum no. of MBS sessions allowed towards one UE. Value is 256.

	maxnoofMBSQoSflows
	Maximum no. of MBS QoS flows allowed within one MBS session. Value is 64.

	maxnoofMRBs
	Maximum no. of MRBs. Value is 32.

	maxnoofIESupportInfo
	Maximum no. of IE Support Information. Value is 32.

	maxnoofCandidateRelayUEs
	Maximum no. of Candidate Relay UEs. Value is 32.





<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Annex 2 TP for 38.423 based on the BLCR
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc98868594][bookmark: _Toc105174879][bookmark: _Toc106109716]9.2.3.x	Candidate Relay UE Info List
This IE contains the identity of the candidate relay UE(s) when the source NG-RAN decides to switch the UE to an indirect path at the target NG-RAN.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Candidate Relay UE Info Item
	
	1..<maxnoofCandidateRelayUEs>
	
	

	>Candidate Relay UE ID
	M
	
	BIT STRING(SIZE(24))
	Includes the SL-SourceIdentity IE as defined in TS 38.331 [10].



	Range bound
	Explanation

	maxnoofCandidateRelayUEs
	Maximum number of candidate relay UE(s). The value is 32.





<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
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-- ASN1START
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

XnAP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-Access (22) modules (3) xnap (2) version1 (1) xnap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
	ProcedureCode,
	ProtocolIE-ID
FROM XnAP-CommonDataTypes;

-- **************************************************************
--
-- Elementary Procedures
--
-- **************************************************************

id-handoverPreparation											ProcedureCode ::= 0
id-sNStatusTransfer												ProcedureCode ::= 1
id-handoverCancel												ProcedureCode ::= 2
id-retrieveUEContext											ProcedureCode ::= 3
id-rANPaging													ProcedureCode ::= 4
id-xnUAddressIndication											ProcedureCode ::= 5
id-uEContextRelease												ProcedureCode ::= 6
id-sNGRANnodeAdditionPreparation								ProcedureCode ::= 7
id-sNGRANnodeReconfigurationCompletion							ProcedureCode ::= 8
id-mNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 9
id-sNGRANnodeinitiatedSNGRANnodeModificationPreparation			ProcedureCode ::= 10
id-mNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 11
id-sNGRANnodeinitiatedSNGRANnodeRelease							ProcedureCode ::= 12
id-sNGRANnodeCounterCheck										ProcedureCode ::= 13
id-sNGRANnodeChange												ProcedureCode ::= 14
id-rRCTransfer													ProcedureCode ::= 15
id-xnRemoval													ProcedureCode ::= 16
id-xnSetup														ProcedureCode ::= 17
id-nGRANnodeConfigurationUpdate									ProcedureCode ::= 18
id-cellActivation												ProcedureCode ::= 19
id-reset														ProcedureCode ::= 20
id-errorIndication												ProcedureCode ::= 21
id-privateMessage												ProcedureCode ::= 22
id-notificationControl											ProcedureCode ::= 23
id-activityNotification											ProcedureCode ::= 24
id-e-UTRA-NR-CellResourceCoordination							ProcedureCode ::= 25
id-secondaryRATDataUsageReport									ProcedureCode ::= 26
id-deactivateTrace												ProcedureCode ::= 27
id-traceStart													ProcedureCode ::= 28
id-handoverSuccess												ProcedureCode ::= 29
id-conditionalHandoverCancel									ProcedureCode ::= 30
id-earlyStatusTransfer											ProcedureCode ::= 31
id-failureIndication												ProcedureCode ::= 32
id-handoverReport												ProcedureCode ::= 33
id-resourceStatusReportingInitiation							ProcedureCode ::= 34
id-resourceStatusReporting										ProcedureCode ::= 35
id-mobilitySettingsChange										ProcedureCode ::= 36
id-accessAndMobilityIndication									ProcedureCode ::= 37
id-cellTrafficTrace 											ProcedureCode ::= 38
id-RANMulticastGroupPaging										ProcedureCode ::= 39
id-scgFailureInformationReport									ProcedureCode ::= 40
id-ProcedureCode41-NotToBeUsed									ProcedureCode ::= 41
id-scgFailureTransfer											ProcedureCode ::= 42
id-f1CTrafficTransfer											ProcedureCode ::= 43
id-iABTransportMigrationManagement								ProcedureCode ::= 44
id-iABTransportMigrationModification							ProcedureCode ::= 45
id-iABResourceCoordination										ProcedureCode ::= 46
id-retrieveUEContextConfirm										ProcedureCode ::= 47
id-cPCCancel													ProcedureCode ::= 48
id-partialUEContextTransfer										ProcedureCode ::= 49



-- **************************************************************
--
-- Lists
--
-- **************************************************************

maxEARFCN									INTEGER ::= 262143
maxnoofAllowedAreas							INTEGER ::= 16
maxnoofAMFRegions							INTEGER ::= 16
maxnoofAoIs									INTEGER ::= 64
maxnoofBluetoothName						INTEGER ::= 4
maxnoofBPLMNs								INTEGER ::= 12
maxnoofCAGs									INTEGER ::= 12
maxnoofCAGsperPLMN							INTEGER ::= 256
maxnoofCellIDforMDT							INTEGER ::= 32
maxnoofCellsinAoI							INTEGER ::= 256
maxnoofCellsinUEHistoryInfo					INTEGER ::= 16
maxnoofCellsinNG-RANnode					INTEGER ::= 16384
maxnoofCellsinRNA							INTEGER ::= 32
maxnoofCellsUEMovingTrajectory				INTEGER ::= 16
maxnoofDRBs									INTEGER ::= 32
maxnoofEUTRABands							INTEGER ::= 16
maxnoofEUTRABPLMNs							INTEGER ::= 6
maxnoofEPLMNs								INTEGER ::= 15
maxnoofExtSliceItems						INTEGER ::= 65535
maxnoofEPLMNsplus1							INTEGER ::= 16
maxnoofForbiddenTACs							INTEGER ::= 4096
maxnoofFreqforMDT							INTEGER ::= 8
maxnoofMBSFNEUTRA							INTEGER ::= 8
maxnoofMDTPLMNs								INTEGER ::= 16
maxnoofMultiConnectivityMinusOne			INTEGER ::= 3
maxnoofNeighbours							INTEGER ::= 1024
maxnoofNeighPCIforMDT						INTEGER ::= 32
maxnoofNIDs									INTEGER ::= 12
maxnoofNRCellBands							INTEGER ::= 32
maxnoofPLMNs								INTEGER ::= 16
maxnoofPDUSessions							INTEGER ::= 256
maxnoofProtectedResourcePatterns			INTEGER ::= 16
maxnoofQoSFlows								INTEGER ::= 64
maxnoofQoSParaSets							INTEGER ::= 8
maxnoofRANAreaCodes							INTEGER ::= 32
maxnoofRANAreasinRNA						INTEGER ::= 16
maxnoofRANNodesinAoI						INTEGER ::= 64
maxnoofSCellGroups							INTEGER ::= 3
maxnoofSCellGroupsplus1						INTEGER ::= 4
maxnoofSensorName							INTEGER ::= 3
maxnoofSliceItems							INTEGER ::= 1024
maxnoofSNPNIDs								INTEGER ::= 12
maxnoofsupportedPLMNs						INTEGER ::= 12
maxnoofsupportedTACs						INTEGER ::= 256
maxnoofTAforMDT								INTEGER ::= 8
maxnoofTAI									INTEGER ::= 16
maxnoofTAIsinAoI 							INTEGER ::= 16
maxnooftimeperiods							INTEGER ::= 2
maxnoofTNLAssociations						INTEGER ::= 32
maxnoofUEContexts							INTEGER ::= 8192
maxNRARFCN									INTEGER ::= 3279165
maxNrOfErrors								INTEGER ::= 256
maxnoofslots								INTEGER ::= 5120
maxnoofExtTLAs								INTEGER ::= 16
maxnoofGTPTLAs								INTEGER ::= 16
maxnoofCHOcells								INTEGER ::= 8
maxnoofPC5QoSFlows 							INTEGER ::= 2064
maxnoofSSBAreas								INTEGER ::= 64
maxnoofRACHReports							INTEGER ::= 64
maxnoofNRSCSs								INTEGER ::= 5
maxnoofPhysicalResourceBlocks				INTEGER ::= 275
maxnoofAdditionalPDCPDuplicationTNL			INTEGER ::= 2
maxnoofRLCDuplicationstate					INTEGER ::= 3
maxnoofWLANName								INTEGER ::= 4
maxnoofNonAnchorCarrierFreqConfig			INTEGER ::= 15
maxnoofDataForwardingTunneltoE-UTRAN		INTEGER ::= 256
maxnoofMBSFSAs								INTEGER ::= 256
maxnoofUEIDIndicesforMBSPaging				INTEGER ::= 4096
maxnoofMBSQoSFlows							INTEGER ::= 64
maxnoofMRBs									INTEGER ::= 32
maxnoofCellsforMBS							INTEGER ::= 8192
maxnoofMBSServiceAreaInformation				INTEGER ::= 256
maxnoofTAIforMBS 							INTEGER ::= 1024
maxnoofAssociatedMBSSessions				INTEGER ::= 32
maxnoofMBSSessions							INTEGER ::= 256
maxnoofSuccessfulHOReports					INTEGER ::= 64 
maxnoofPSCellsPerSN 						INTEGER ::= 8
maxnoofNR-UChannelIDs						INTEGER ::= 16 
maxnoofCellsinCHO							INTEGER ::= 8
maxnoofCHOexecutioncond						INTEGER ::= 2
maxnoofServedCellsIAB						INTEGER ::= 512
maxnoofServingCells							INTEGER ::= 32
maxnoofBHInfo								INTEGER ::= 1024
maxnoofTrafficIndexEntries					INTEGER	::=	1024
maxnoofTLAsIAB								INTEGER	::=	1024
maxnoofBAPControlPDURLCCHs					INTEGER ::= 2
maxnoofIABSTCInfo							INTEGER ::= 45
maxnoofSymbols								INTEGER ::= 14
maxnoofDUFSlots								INTEGER ::= 320
maxnoofHSNASlots							INTEGER ::= 5120
maxnoofRBsetsPerCell						INTEGER ::= 8
maxnoofRBsetsPerCell1						INTEGER ::= 7
maxnoofChildIABNodes						INTEGER ::= 1024
maxnoofPSCellCandidates						INTEGER ::= 8
maxnoofTargetSNs 							INTEGER ::= 8
maxnoofUEAppLayerMeas						INTEGER ::= 16
maxnoofSNSSAIforQMC							INTEGER ::= 16
maxnoofCellIDforQMC							INTEGER ::= 32
maxnoofPLMNforQMC							INTEGER ::= 16
maxnoofTAforQMC								INTEGER ::= 8
maxnoofMTCItems								INTEGER ::= 16
maxnoofCSIRSconfigurations					INTEGER ::= 96
maxnoofCSIRSneighbourCells					INTEGER ::= 16
maxnoofCSIRSneighbourCellsInMTC				INTEGER ::= 16
maxnoofNeighbour-NG-RAN-Nodes				INTEGER ::= 256
maxnoofSRBs									INTEGER ::= 5
maxnoofSMBR									INTEGER ::= 8
maxnoofNSAGs								INTEGER ::= 256
maxnoofTargetSNsMinusOne					INTEGER ::= 7
maxnoofThresholdsForExcessPacketDelay		INTEGER ::= 255
maxnoofCandidateRelayUEs 					INTEGER ::= 32
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Annex 3 TP for 37.483 based on the BLCR
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
9.3.1.13	UP Parameters
[bookmark: _GoBack]This IE provides information related to a DRB configured in the gNB-CU-UP.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UP Parameters List
	
	1
	
	
	-
	-

	>UP Parameters Item
	
	1..<maxnoofUPParameters>
	
	
	-
	-

	>>UP Transport Layer Information
	M
	
	9.3.2.1
	
	-
	-

	>>Cell Group ID 
	M
	
	INTEGER (0..3, …)
	This IE corresponds to information provided in the CellGroupId IE in TS 38.331 [10] (0=MCG, 1=SCG). In this version of the specification, values “2” and “3” are not used.
	-
	-

	>>QoS Mapping Information 
	O
	
	9.3.1.81
	This IE is only used for IAB.
	YES
	reject

	>>Indirect Path Indication 
	O
	
	ENUMERATED(true, …)
	This IE is only used for L2 U2N Remote UE
	YES
	ignore




<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
Annex 4 TP for 38.401 based on the BLCR
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
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Figure 8.9.4-1 shows the procedure used for inter-gNB handover involving gNB-CU-UP change. Overall inter-gNB handover procedure is specified in TS 37.340 [12].



Figure 8.9.4-1: Inter-gNB handover involving gNB-CU-UP change
1. The source gNB-CU-CP sends HANDOVER REQUEST message to the target gNB-CU-CP. In case of Conditional Handover, the target gNB is regarded as a candidate gNB which is only accessed by the UE when the CHO condition(s) are fulfilled.
NOTE:	In case of indirect-to-direct/indirect-to-indirect path switching, the source gNB-CU-CP can inform the Proactive Data Forwarding Indication to the source gNB-CU-UP before sending HANDOVER REQUEST message. And the source gNB-CU UP can stop PDCP SDU discarding even though the delivery of the data haves been acknowledged by the L2 U2N Relay UE to avoid the dataloss based on implementation. Then, the source gNB-CU-UP forwards the buffered DL data in step 12.
2-4.	Bearer Context Setup procedure is performed as described in clause 8.9.2. 
5.	The target gNB-CU-CP responds the source gNB-CU-CP with an HANDOVER REQUEST ACKNOWLEDGE message. 
NOTE:	In case of Conditional Handover, it is up to target gNB-CU-CP implementation to make sure that the EARLY STATUS TRANSFER information is forwarded to the right gNB-CU-UP (e.g. separate UE-associated signalling connection over Xn interface for each gNB-CU-UP).
6.	The F1 UE Context Modification procedure is performed to send the handover command to the UE, and to indicate to stop the data transmission for the UE.
[bookmark: _Hlk149588855]NOTE:	In case of DAPS Handover or Conditional Handover, the F1 UE Context Modification procedure in step 6 does not indicate to stop the data transmission for the UE. Instead, the F1 DL RRC Message Transfer procedure can be used which carries the handover command to the UE.
7-8.	Bearer Context Modification procedure (gNB-CU-CP initiated) is performed to enable the gNB-CU-CP to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.9.	The source gNB-CU-CP sends an SN STATUS TRANSFER message to the target gNB-CU-CP.
NOTE:	In case of DAPS Handover, the EARLY STATUS TRANSFER message is sent for DRBs configured with DAPS instead of the SN STATUS TRANSFER message.
NOTE:	In case of Conditional Handover, the EARLY STATUS TRANSFER message is sent only if early data forwarding is applied.
NOTE:	The COUNT related info for the EARLY STATUS TRANSFER message is retrieved from the source gNB-CU-UP via the steps 7/8.
10-11.	Bearer Context Modification procedure is performed as described in clause 8.9.2. The target gNB-CU-CP does not transfer the PDCP UL/DL status carried from the SN STATUS TRANSFER message to the target gNB-CU-UP if the PDCP status does not need to be preserved (e.g. full configuration). In case of DAPS Handover or Conditional Handover, the COUNT related info carried by the EARLY STATUS TRANSFER message is provided to the target gNB-CU-UP.
12.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP.
NOTE:	In case of Conditional Handover, the UE performs RACH when the CHO condition(s) are fulfilled. Once successfully accessed, the target gNB-DU sends an ACCESS SUCCESS message to inform the target gNB-CU-CP of which cell the UE has accessed through. The target gNB-CU-CP may forward to the target gNB-CU-UP, necessary information for sending downlink packets (i.e. DL TNL address information for F1-U and UP security information corresponding to the accessed cell), via a Bearer context modification procedure. The target gNB-CU-CP may initiate Bearer context release procedure toward the other signalling connections or other candidate target gNB-CU-UPs, if any, to release the prepared conditional handover resources for the UE.
12a.	In case of DAPS Handover or Conditional Handover, the target gNB-CU-CP sends the HANDOVER SUCCESS message to the source gNB-CU-CP to inform that the UE has successfully accessed the target cell.
12b	In case of DAPS Handover or Conditional Handover, the F1 UE Context Modification procedure is performed to indicate to stop the data transmission for the UE. 
12c-12d.	In case of DAPS Handover or Conditional Handover, the Bearer context modification procedure (gNB-CU-CP initiated) is performed to indicate the source gNB-CU-UP to stop packet delivery and also to retrieve the PDCP UL/DL status.
12e.	In case of DAPS Handover or Conditional Handover, the source gNB-CU-CP sends the SN STATUS TRANSFER message to the target gNB-CU-CP.
12f-12g.	In case of DAPS Handover or Conditional Handover, the Bearer context modification procedure is performed to provide the PDCP UL/DL status to the target gNB-CU-UP only if the PDCP status needs to be preserved as described in TS 38.300 [2].
NOTE:	In case of Conditional Handover, inactivity monitoring is performed after step 12g.
13-15.	Path Switch procedure is performed to update the DL TNL address information for the NG-U towards the core network. 
16.	The target gNB-CU-CP sends an UE CONTEXT RELEASE message to the source gNB-CU-CP.
17.	and 19. Bearer Context Release procedure is performed.
18.	F1 UE Context Release procedure is performed to release the UE context in the source gNB-DU.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.xx.2	Inter-DU indirect path addition on top of direct path
The signalling flow for inter-DU indirect path addition is shown in Figure 8.xx.2-1.   


Figure 8.xx.2-1 Signalling procedure of inter-DU indirect path addition on top of direct path
1. If the remote UE is connected with the relay UE using sidelink, the Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs. 
	In case that the remote UE is connected with the relay UE using non-3GPP link, the remote UE reports at least C-RNTI of the relay UE and the cell ID of the serving relay UE.
2.	The gNB-CU decides to add the indirect path via relay UE to remote UE under a different gNB-DU (i.e., gNB-DU2). Mode 1 resource configuration cannot be configured for remote UE in inter-gNB-DU multi-path relay in this release.
3.	The reconfiguration to relay UE is performed among relay UE, gNB-DU2 and gNB-CU if relay UE is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE. If the relay UE is in RRC_IDLE/INACTIVE state, this step is skipped.
4.	The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE to the gNB-DU2, which contains the indirect path configuration at least. 
5.	The gNB-DU2 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.
6.	gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU1. If the remote UE using the sidelink has no PC5 connection with the target relay UE, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). If the remote UE is using non-3GPP link, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, bearer mapping and the associated radio bearer(s).
7.	gNB-DU1 sends the RRCReconfiguration message to the remote UE.
8.	If the remote UE using the sidelink has no PC5 connection with the target relay UE, the remote UE establishes PC5 connection with relay UE. If the remote UE is using non-3GPP link, this step is skipped.
9.	The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU1. In case duplicate SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB via both direct path and indirect path. Otherwise, the remote UE sends the RRCReconfigurationComplete message to the gNB via direct path. 

10.	The gNB-DU1 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
8.xx.4	Intra-DU indirect path addition on top of direct path
The signaling flow for intra-DU indirect path addition is shown in Fig. 8.xx.4-1. 


Figure 8.xx.4-1: Signalling procedure of intra-DU indirect path addition on top of direct path
1. If the remote UE is connected with the relay UE using sidelink, the Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs. 
	In case that the remote UE is connected with the relay UE using non-3GPP link, the remote UE reports at least C-RNTI of the relay UE and the cell ID of the serving relay UE.
2.	The gNB-CU decides to add the indirect path via relay UE to remote UE under the same gNB-DU.
3.	The reconfiguration to relay UE is performed among relay UE, gNB-DU and gNB-CU if relay UE is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE. If the relay UE is in RRC_IDLE/INACTIVE state, this step is skipped.
4.	The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the remote UE to the gNB-DU, which contains the indirect path configuration at least. 
5.	The gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message.
6.	gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU. If the remote UE using the sidelink has no PC5 connection with the target relay UE, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). If the remote UE is using non-3GPP link, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, bearer mapping and the associated radio bearer(s).
7.	gNB-DU sends the RRCReconfiguration message to the remote UE.
8.	If the remote UE using the sidelink has no PC5 connection with the target relay UE, the remote UE establishes PC5 connection with relay UE. If the remote UE is using non-3GPP link, this step is skipped. 
9.	The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU. In case duplicate SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB via both direct path and indirect path. Otherwise, the remote UE sends the RRCReconfigurationComplete message to the gNB via direct path.

10.	The gNB-DU sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


Source gNB-CU-UP
Source  gNB-CU-CP
6. F1 UE Context Modification procedure
10. BEARER CONTEXT MODIFICATION REQUEST
Source gNB
11. BEARER CONTEXT MODIFICATION RESPONSE
Source gNB-DU
7. BEARER CONTEXT MODIFICATION REQUEST (data forwarding info)
9. SN STATUS TRANSFER or EARLY STATUS TRANSFER
12. Data Forwarding
AMF/UPF
14. End Marker Packet
15. New Path

Target gNB-CU-UP
Target gNB-CU-CP
Target gNB
Target
gNB-DU
4. F1 UE Context Setup procedure
1. HANDOVER REQUEST
5. HANDOVER REQUEST ACKNOWLEDGE 
    (data forwarding info)
16. UE CONTEXT RELEASE
18. F1 UE Context Release procedure
8. BEARER CONTEXT MODIFICATION RESPONSE
2. BEARER CONTEXT SETUP REQUEST
3. BEARER CONTEXT SETUP RESPONSE
UE attached via RACH
17. BEARER CONTEXT RELEASE COMMAND
19. BEARER CONTEXT RELEASE COMPLETE
12a. HANDOVER SUCCESS
12c. BEARER CONTEXT MODIFICATION REQUEST
12d. BEARER CONTEXT MODIFICATION RESPONSE
12e. SN STATUS TRANSFER
12f. BEARER CONTEXT MODIFICATION REQUEST
12g. BEARER CONTEXT MODIFICATION RESPONSE
13. Path Switch procedure is performed
12b. F1 UE Context Modification procedure



image2.emf
Remote 

UE

Relay UE gNB-DU1 gNB-CU

DL/UL data

1. Measurement configuration and reporting

2. Decision of addition of indirect 

path via relay UE and gNB-DU2

4. UE CONTEXT SETUP REQUEST 

5. UE CONTEXT SETUP RESPONSE 

6.DL RRC MESSAGE TRANSFER (RRCReconfiguration)

10. UL RRC MESSAGE TRANSFER

7. RRCReconfiguration

9. RRCReconfigurationComplete

DL/UL data

gNB-DU2

8. PC5 connection establishment

3. Reconfiguration to relay UE


Remote UE
Relay UE
gNB-DU1
gNB-CU
DL/UL data
1. Measurement configuration and reporting
2. Decision of addition of indirect path via relay UE and gNB-DU2
4. UE CONTEXT SETUP REQUEST
5. UE CONTEXT SETUP RESPONSE
6.DL RRC MESSAGE TRANSFER (RRCReconfiguration)
10. UL RRC MESSAGE TRANSFER
7. RRCReconfiguration
9. RRCReconfigurationComplete
DL/UL data
gNB-DU2
8. PC5 connection establishment
3. Reconfiguration to relay UE



image3.emf
Remote 

UE

Relay UE gNB-CU

DL/UL data

1. Measurement configuration and reporting

2. Decision of addition of 

indirect path

4. UE CONTEXT MODIFICATION REQUEST 

5. UE CONTEXT MODIFICATION RESPONSE 

6. DL RRC MESSAGE TRANSFER 

10. UL RRC MESSAGE TRANSFER

7. RRCReconfiguration

9. RRCReconfigurationComplete

DL/UL data

gNB-DU

3. Reconfiguration to relay UE

8. PC5 connection establishment


Remote UE
Relay UE
gNB-CU
DL/UL data
1. Measurement configuration and reporting
2. Decision of addition of indirect path
4. UE CONTEXT MODIFICATION REQUEST
5. UE CONTEXT MODIFICATION RESPONSE
6. DL RRC MESSAGE TRANSFER
10. UL RRC MESSAGE TRANSFER
7. RRCReconfiguration
9. RRCReconfigurationComplete
DL/UL data
gNB-DU
3. Reconfiguration to relay UE
8. PC5 connection establishment



image1.emf
Source gNB-

CU-UP

Source  gNB-

CU-CP

6. F1 UE Context Modification procedure

10. BEARER CONTEXT MODIFICATION REQUEST

Source gNB

11. BEARER CONTEXT MODIFICATION RESPONSE

Source 

gNB-DU

7. BEARER CONTEXT MODIFICATION REQUEST (data forwarding info)

9. SN STATUS TRANSFER or EARLY STATUS TRANSFER

12. Data Forwarding

AMF/UPF

14. End Marker Packet

15. New Path

Target gNB-

CU-UP

Target gNB-

CU-CP

Target gNB

Target

gNB-DU

4. F1 UE Context Setup procedure

1. HANDOVER REQUEST

5. HANDOVER REQUEST ACKNOWLEDGE 

    (data forwarding info)

16. UE CONTEXT RELEASE

18. F1 UE Context Release procedure

8. BEARER CONTEXT MODIFICATION RESPONSE

2. BEARER CONTEXT SETUP REQUEST

3. BEARER CONTEXT SETUP RESPONSE

UE attached 

via RACH

17. BEARER CONTEXT RELEASE COMMAND

19. BEARER CONTEXT RELEASE COMPLETE

12a. HANDOVER SUCCESS

12c. BEARER CONTEXT MODIFICATION REQUEST

12d. BEARER CONTEXT MODIFICATION RESPONSE

12e. SN STATUS TRANSFER

12f. BEARER CONTEXT MODIFICATION REQUEST

12g. BEARER CONTEXT MODIFICATION RESPONSE

13. Path Switch procedure is performed

12b. F1 UE Context Modification procedure


