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1. Introduction
In last meeting, some agreements for service continuity enhancements for U2N relay were achieved [1]:
Source gNB selects the target path type (direct or indirect).
Focus on the following two ways for the future discussion,
- Way1: to go for Op1, and Op2 can be further discussed.
- Way2: accept Op2, or at least as a compromise.
No more discussion on Op3 in RAN3.
In this contribution, we further discuss the two ways of service continuity inter-gNB direct-to-indirect path switching and provide flow chart of four types of path switching.
2. Discussion
2.1 Two ways of inter-gNB direct-to-indirect path switching
RAN3 agreed to further discuss Option 1 and Option 2 and no more discussion on Option 3 in RAN3#118. 
Option 1: source gNB selects one target Relay UE and sends the ID related information to the target gNB
Option 2: source gNB sends a list of candidate target Relay UE information to the target gNB for selection
Option 3: source gNB provides also the measurement information of Remote UE to the target gNB for selection of target Relay UE 
The benefit of Option 2 is that it can provide more flexible to target gNB. Target gNB is able to choose a suitable target relay UE based on the information which is only known by target gNB e.g., load and RRC status of relay UE. It needs to provide PC5 measurement result to target gNB in inter node message if RAN2 agree option 3. In this case, option 2 will duplicate with option 3 because PC5 measurement result should be tied with candidate target relay UE list (also included in option 2) and legacy candidate target cell list.
Even if RAN2 agree to target gNB decides the target relay UE but target gNB does not need to consider the PC5 measurement result e.g., only consider load and RRC status of relay UE, the candidate target relay UE list also can be introduced in inter-node handover preparation message tied with legacy candidate target cell list and legacy measurement result list. It would be more align with legacy principle to include candidate target relay UE list and/or measurement result in inter node message instead of Xn message. 
Observation 1: It will be duplicate if RAN3 go for Option 2 and RAN2 agree to introduce PC5 measurement result (i.e., Option 3). Even if RAN2 consider the PC5 measurement result is not needed in case the target gNB make final selection of target relay UE, the candidate relay UE list also can be introduced in inter node message which is more align with legacy principle.
From other point view, we analyze the benefit of option 2 e.g., target gNB has the information of load and RRC status. 
For load of relay UE, we consider that if the load of relay UE is heavy, it cannot be used as a relay UE. For RRC status, if source link is near to RLF and have no time to wait for target relay UE into RRC_CONNECT, source gNB should select direct path instead of indirect path. It is up to source gNB’s implementation. Also, the selection of RRC_CONNECT relay UE as target relay UE will not reduce handover failure rate. As discussed above, RRC_CONNECT relay UE with higher priority may not have significant benefit. The details can be discussed in RAN2 and have no RAN3 specification impact.
Observation 2: The benefit of load and RRC status of relay UE for target relay UE selection should be discussed in RAN2 and has no RAN3 impact. 
Proposal 1：RAN3  go for Option 1 and whether/how to introduce candidate relay UEs and/or PC5 measurement result in inter node message can be discussed in RAN2.
2.2 Flow chart of four types of path switching
a) Inter-gNB indirect-to-direct path switching
For the handover preparation/execution stage, it is same as the normal UE inter-CU handover. After switching, target CU sends a UE context release message to source CU. Source CU may send UE context modification request to gNB-DU and also send a RRC reconfiguration to source relay UE to release remote UE context e.g., release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE. 
Observation 3: Target CU sends RRC reconfiguration conveyed in UE context modification request for relay UE and UE context release request for DU to release remote UE context.
Proposal 2: Take Figure 1 as baseline for inter-gNB indirect-to-direct path switching.


Figure 1 inter-gNB indirect-to-direct path switching
b) Inter-gNB direct-to-indirect path switching
Source gNB selects target relay UE based on the PC5 measurement information. From RAN3 perspective, we can introduce one target Relay UE L2ID in Xn handover request message. 


Figure 2 inter-gNB direct-to-indirect path switching
Proposal 3: Take Figure 2 as baseline for inter-gNB direct-to-indirect path switching.
c) Intra-gNB indirect-to-indirect path switching
GNB-CU decides switch remote UE to a target relay UE which is camped in the same gNB. GNB-CU triggers UE context modification procedure for target relay UE, and also triggers UE context setup procedure for remote UE. RRC reconfiguration message for release for source relay UE can be sent any time after source gNB sends RRC reconfiguration message to remote UE based on gNB implementation. 
3.	The gNB sends RRCReconfiguration message to the U2N Remote UE. The U2N Remote UE stops UP and CP transmission via U2N Relay UE after reception of RRCReconfiguration message from the gNB.
6.	The gNB sends RRCReconfiguration message to the U2N Relay UE to reconfigure the connection between the U2N Relay UE and the gNB. The RRCReconfiguration message to the U2N Relay UE can be sent any time after step 3 based on gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration between PC5 RLC and Uu RLC).
Observation 4: For Intra-gNB indirect-to-indirect path switching, RRC reconfiguration message for release for source relay UE can be sent any time after source gNB sends RRC reconfiguration message to remote UE based on gNB implementation which align with switching from inter-gNB-DU indirect to direct path in TS38.300 in R17.


Figure 3 intra-gNB indirect-to-indirect path switching
Proposal 4: Take Figure 3 as baseline for intra-gNB indirect-to-indirect path switching.
d) Inter-gNB indirect-to-indirect path switching
This procedure of inter-gNB indirect-to-indirect path switching is similar as the inter-gNB direct-to-indirect path switching. The difference is that source gNB should send RRC reconfiguration to source relay UE to release remote UE context after receiving the indication from target gNB. 


Figure 4 inter-gNB indirect-to-indirect path switching
Observation 5: Compared with inter-gNB direct-to-indirect path switching, the procedure of inter-gNB indirect-to-indirect path switching should add a RRC reconfiguration message for source relay UE to release remote UE context.
Proposal 5: Take Figure 4 as baseline for inter-gNB indirect-to-indirect path switching.
3. Conclusion
Observation 1: It will be duplicate if RAN3 go for Option 2 and RAN2 agree to introduce PC5 measurement result (i.e., Option 3). Even if RAN2 consider the PC5 measurement result is not needed in case the target gNB make final selection of target relay UE, the candidate relay UE list also can be introduced in inter node message which is more align with legacy principle.
Observation 2: The benefit of load and RRC status of relay UE for target relay UE selection should be discussed in RAN2 and has no RAN3 impact. 
Proposal 1：RAN3  go for Option 1 and whether/how to introduce candidate relay UEs and/or PC5 measurement result in inter node message can be discussed in RAN2.
Observation 3: Target CU sends RRC reconfiguration conveyed in UE context modification request for relay UE and UE context release request for DU.
Proposal 2: Take Figure 1 as baseline for inter-gNB indirect-to-direct path switching.
Proposal 3: Take Figure 2 as baseline for inter-gNB direct-to-indirect path switching.
Proposal 4: Take Figure 3 as baseline for intra-gNB indirect-to-indirect path switching.
Observation 4: For Intra-gNB indirect-to-indirect path switching, RRC reconfiguration message for release for source relay UE can be sent any time after source gNB sends RRC reconfiguration message to remote UE based on gNB implementation which align with switching from inter-gNB-DU indirect to direct path in TS38.300 in R17.
Observation 5: Compared with inter-gNB direct-to-indirect path switching, the procedure of inter-gNB indirect-to-indirect path switching should add a RRC reconfiguration message for source relay UE to release remote UE context.
Proposal 5: Take Figure 4 as baseline for inter-gNB indirect-to-indirect path switching.
4. Reference
[1] RAN3#118-e, Chair notes.
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This procedure is used to establish necessary resources in an NG-RAN node for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
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Figure 8.2.1.2-1: Handover Preparation, successful operation
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
If the Target Relay UE L2ID IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, use it to configure target Relay UE for subsequent path switching of Remote UE.
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This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
Direction: source NG-RAN node  target 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
	reject

	Source NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID
9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information
9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;
and in addition, the source side QoS flow  DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation message as defined in subclause 10.2.2. of TS 36.331 [14], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]>NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	>LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>Management Based MDT PLMN List 
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	>MBS Session Information List
	O
	
	9.2.1.36
	
	YES
	ignore

	>5G ProSe UE PC5 Aggregate Maximum Bit Rate
	O
	
	NR UE Sidelink Aggregate Maximum Bit Rate
9.2.3.107
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	>UE Slice Maximum Bit Rate List
	O
	
	9.2.3.167
	
	YES
	ignore

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	–
	

	Conditional Handover Information Request
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	–
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	–
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	–
	

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	No PDU Session Indication
	O
	
	ENUMERATED (true, ...)
	This IE applies only if the UE is an IAB-MT.
	YES
	ignore

	Time Synchronisation Assistance Information 
	O
	
	9.2.3.153
	
	YES
	ignore

	QMC Configuration Information
	O
	
	9.2.3.156
	
	YES
	ignore

	5G ProSe Authorized
	O
	
	9.2.3.159
	
	YES
	ignore

	5G ProSe PC5 QoS Parameters
	O
	
	9.2.3.160
	This IE applies only if the UE is authorized for 5G ProSe services.
	YES
	ignore

	Target Relay UE L2ID
	O
	
	BIT STRING (SIZE(24))
	
	YES
	ignore



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".
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-- ASN1START
-- **************************************************************
--
-- PDU definitions for XnAP.
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************
IMPORTS
ActivationIDforCellActivation,
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
SRB-ID 
TargetRelayUEL2ID


FROM XnAP-IEs

	PrivateIE-Container{},
	ProtocolExtensionContainer{},
	ProtocolIE-Container{},
	ProtocolIE-ContainerList{},
	ProtocolIE-ContainerPair{},
	ProtocolIE-ContainerPairList{},
	ProtocolIE-Single-Container{},
	XNAP-PRIVATE-IES,
	XNAP-PROTOCOL-EXTENSION,
	XNAP-PROTOCOL-IES,
	XNAP-PROTOCOL-IES-PAIR
FROM XnAP-Containers

//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
id-TargetRelayUEL2ID
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
HandoverRequest-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-sourceNG-RANnodeUEXnAPID			CRITICALITY reject	TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-Cause								CRITICALITY reject	TYPE Cause										PRESENCE mandatory}|
	{ ID id-targetCellGlobalID					CRITICALITY reject	TYPE Target-CGI									PRESENCE mandatory}|
	{ ID id-GUAMI								CRITICALITY reject	TYPE GUAMI										PRESENCE mandatory}|
	{ ID id-UEContextInfoHORequest				CRITICALITY reject	TYPE UEContextInfoHORequest						PRESENCE mandatory}|
	{ ID id-TraceActivation						CRITICALITY ignore	TYPE TraceActivation							PRESENCE optional }|
	{ ID id-MaskedIMEISV						CRITICALITY ignore	TYPE MaskedIMEISV								PRESENCE optional }|
	{ ID id-UEHistoryInformation				CRITICALITY ignore	TYPE UEHistoryInformation						PRESENCE mandatory}|
	{ ID id-UEContextRefAtSN-HORequest			CRITICALITY ignore	TYPE UEContextRefAtSN-HORequest				PRESENCE optional }|
	{ ID id-CHOinformation-Req					CRITICALITY reject	TYPE CHOinformation-Req							PRESENCE optional }|
	{ ID id-NRV2XServicesAuthorized				CRITICALITY ignore	TYPE NRV2XServicesAuthorized					PRESENCE optional }|
	{ ID id-LTEV2XServicesAuthorized			CRITICALITY ignore	TYPE LTEV2XServicesAuthorized					PRESENCE optional }|
	{ ID id-PC5QoSParameters					CRITICALITY ignore	TYPE PC5QoSParameters							PRESENCE optional }|
	{ ID id-MobilityInformation					CRITICALITY ignore	TYPE MobilityInformation						PRESENCE optional }|
	{ ID id-UEHistoryInformationFromTheUE		CRITICALITY ignore	TYPE UEHistoryInformationFromTheUE			PRESENCE optional }|
	{ ID id-IABNodeIndication					CRITICALITY reject	TYPE IABNodeIndication							PRESENCE optional }|
	{ ID id-NoPDUSessionIndication				CRITICALITY ignore	TYPE NoPDUSessionIndication						PRESENCE optional }|
	{ ID id-TimeSynchronizationAssistanceInformation	CRITICALITY ignore	TYPE TimeSynchronizationAssistanceInformation		PRESENCE optional }|
	{ ID id-QMCConfigInfo						CRITICALITY ignore	TYPE QMCConfigInfo								PRESENCE optional }|
	{ ID id-FiveGProSeAuthorized				CRITICALITY ignore	TYPE FiveGProSeAuthorized						PRESENCE optional }|
	{ ID id-FiveGProSePC5QoSParameters			CRITICALITY ignore	TYPE FiveGProSePC5QoSParameters				PRESENCE optional },
	{ ID id-TargetRelayUEL2ID					CRITICALITY ignore	TYPE TargetRelayUEL2ID							PRESENCE optional }|
...
}
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

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

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
-- T

TABasedMDT ::= SEQUENCE {
	tAListforMDT		TAListforMDT,
	iE-Extensions		ProtocolExtensionContainer { {TABasedMDT-ExtIEs} } OPTIONAL,
	...
}
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
TargetRelayUEL2ID ::=  BIT STRING(SIZE(24))

[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc88654108][bookmark: _Toc97904464][bookmark: _Toc98868602][bookmark: _Toc105174888][bookmark: _Toc106109725]9.3.7	Constant definitions
-- 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
--
-- **************************************************************
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
-- IEs
--
-- **************************************************************
id-ActivatedServedCells	
//////////////////////////////////////////////////////////////skip unchanged//////////////////////////////////////////////////////////////
id-TargetRelayUEL2ID													ProtocolIE-ID ::= xxx
END
-- ASN1STOP

============ End of Change ==============
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