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1. Introduction
[bookmark: OLE_LINK658][bookmark: OLE_LINK659]The RAN2 LS on the time synchronization is provided in [1], with the following contents. 
	In RAN2#116bis e-meeting, based on the latest RAN1 progress as indicated in [R2-2200080], RAN2 has discussed the open issues for Time Synchronization and focus on the specification impacts of RTT-based PDC and legacy TA-based PDC procedures. The agreements are achieved as below:
1. Both RTT-based PDC and legacy TA-based PDC are supported.
2. Both RTT-based UE side PDC and RTT-based gNB side PDC are supported.  RTT-based gNB side PDC has to be a simple solution and converge by February meeting.  
3. A single pair of TRS/PRS and SRS is configured via RRC signaling for RTT-based PDC.
4. For RTT-based UE side PDC, gNB Rx-Tx time difference, e.g., gNBRx-Tx, shall be provided to UE via DLInformationTransfer signaling.
5. No need to introduce additional activation for RTT measurement in UE side.
6. For RTT-based gNB side PDC, RRC measurement framework can be reused as baseline to provide UE Rx-Tx time difference report.
7. For RTT-based gNB side PDC, besides UE Rx-Tx time difference, no additional information needs to be reported to NW.
8. The signaling flow(s) of RTT-based PDC can be captured in stage-2 specification (taking the examples in [R2-2200991] or [R2-2201016] as baseline). The details can be further fine-tuned based on RAN2 agreements during stage-2 running CR review.
9. FFS an explicit indication to only activate UE side TA-based PDC is introduced in SIB or in unicast signalling and what is indicated
10. FFS For TA-based PDC, it’s no need to specify PD calculation related contents in RAN2.
11. Network configuration should guarantee that RTT-based PDC and TA-based PDC are not activated simultaneously for a UE.
12. RAN2 confirms to introduce separate R17 UE capabilities for RTT-based PDC and legacy TA-based PDC, as defined by RAN1 feature list.
13. RAN2 confirm the agreement in last meeting that reference time provided in dedicated signaling takes priority.  FFS UE behavior when it receives reference time info via dedicated signaling.  
14. It’s no need to specify solution for the issue of mismatch between propagation delay value and reference time information.

Moreover, in recent RAN2 e-meetings, some agreements related to TA-based PDC have been achieved as below:
RAN2#115 e-meeting:
1. RAN2 assumes that gNB can perform pre-compensation.  RAN2 agrees to introduce signalling to enable/disable UE-side PDC.
2. The gNB can enable/disable UE-side PDC via unicast-RRC signalling for Rel-17.
RAN2#116 e-meeting:
1. The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.

RAN2 understands that the above agreements marked with highlight yellow may have impacts on RAN3 specifications, e.g., F1 application protocol. Therefore RAN2 respectfully ask RAN3 to take the above information into account and to see whether changes to specification are needed.

2. Actions:
To 3GPP RAN3
ACTION: RAN2 respectfully asks RAN3 to take the above information into account in their future work



Then based on the RAN2 progress and the offline discussion progress at RAN3#114bis-e [2], this paper further discusses the following issues related to the time synchronisation enhancements for the following two issues.
· TA-based Propagation Delay Compensation
· RTI Periodicity during handover
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK633]2. Discussion
[bookmark: OLE_LINK195]2.1 TA-based Propagation Delay Compensation
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]For TA-based PDC, RAN2 #115/116 meeting already agreed that: 
· RAN2 assumes that gNB can perform pre-compensation. RAN2 agrees to introduce signalling to enable/disable UE-side PDC.
· The gNB can enable/disable UE-side PDC via unicast and broadcast RRC signalling.
In [2], the following question was discussed at the previous RAN3#114bis meeting 
· For TA-based PDC at the gNB, it is FFS whether gNB-DU reports compensated RTI or the TA-value.
An alternative solution is to reuse the positioning based message introduced in R3-215267, or design a new UE-associated positioning procedure. But there are several issues for this approach. 
· The timing accuracy can not be ensured. According to 38.213, the TA indicating granularity is , which may cause an additional sync error when UE performs the TA-based PDC. 
· For this positioning method, the network need to trigger the UE to perform RACH procedure to acquire the TA value as reflected in the following table (see the cover page in the R3-215267). Hence it is very complicated compared with the compensated RTI where the legacy TA measurement can be performed. 
	TEI proposal #5
Define a new timing advance measurement for NR as below
· Timing advance (TADV) is defined as the time difference TADV = TgNB-RX –TgNB-TX, where
· TgNB-RX is the Transmission and Reception Point (TRP) [18] received timing of uplink subframe #i containing PRACH transmitted from UE, defined by the first detected path in time
· TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE
· The detected PRACH is used to determine the start of one subframe containing that PRACH
Send an LS to RAN2 and RAN3 with the agreement to add TADV reporting for NR UL E-CID so that their corresponding specification changes can be updated. LS is endorsed in R1-2110601.



Hence the compensated RTI is much beneficial compared with the TA-value. Then the DU can report to the gNB-CU the accurate compensated reference time, under the gNB-CU request. 
Hence a simple solution is to enhance the R16 REFERENCE TIME INFORMATION REPORT to include the compensated reference time information for specific UEs. Meanwhile, in the REFERENCE TIME INFORMATION REPORTING CONTROL message, the gNB-CU can add the UE list to request the gNB-DU to deliver the accurate reference time information for these UEs. 
The basic procedure is given as follows. 
· The gNB-CU requests the gNB-DU to deliver the accurate reference time information for a list of UEs. The request could be periodical or on demand.
· The gNB-DU reports the accurate reference time information after TA-based delay compensation to the gNB-CU accordingly. 
Proposal 1: [bookmark: OLE_LINK642]For TA-based PDC at the gNB, add a list of UEs in the REFERENCE TIME INFORMATION REPORTING CONTROL message. While in the REFERENCE TIME INFORMATION REPORT message, include the TA-based compensated reference time information for these UEs. 
2.2 RTI Periodicity during handover
[bookmark: OLE_LINK251][bookmark: OLE_LINK252]This issue was discussed at the last RAN3-112-e/113-e meeting as follows. The exact assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) remains FFS.
	RAN3-113 meeting minutes: 
It is FFS on whether assistance information (e.g., UE TSN timing reference, referenceTimeInfo delivery periodicity, timestamp) should be delivered during HO.
RAN3-112 meeting minutes: 
Issue (to be confirmed): How does the target gNB determine the actions it must take to maintain the timing accuracy required by the UE?  For example, when the next RTI is needed (e.g. how much delay can be tolerated to deliver the first RTI), the periodicity of the RTI, the need for propagation delay compensation, etc.



[bookmark: OLE_LINK220]We think at least the RTI periodicity is needed. The periodicity at the source node has been decided based on the UE assistance information, or other factors (not relevant to the Uu time synchronization error budget). In our understanding, during the inter-gNB handover procedure, the target gNB needs to know the time sync requirement and the 5G synchronisation time period needed by UE, so as to timely send the 5G sync time to UE to meet the time sync accuracy. 
[bookmark: OLE_LINK224][bookmark: OLE_LINK229][bookmark: OLE_LINK225][bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK228][bookmark: OLE_LINK235][bookmark: OLE_LINK230][bookmark: OLE_LINK231]Though the time sync request can be indicated by the UE assistance information, the target gNB has no idea of the Reference Time Information configuration at the source node, e.g., the synchronisation time period, broadcast/unicast mode. We consider these configuration information at the source gNB is useful for the synchronisation time configuration at the target RAN. That is to say, it can help the target gNB to determine the suitable time sync delivery mode, and delivery period after the handover completion. 
Observation 1: [bookmark: OLE_LINK236][bookmark: OLE_LINK233]The Reference Time Information configuration in the source can be used by the target gNB to determine the suitable time sync delivery mode and delivery period after the handover completion.
Proposal 2: [bookmark: OLE_LINK321][bookmark: OLE_LINK250]The source gNB sends the referenceTimeInfo delivery periodicity for UE to the target gNB as the time synchronization assistant information during the handover procedure.
3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For TA-based PDC at the gNB, add a list of UEs in the REFERENCE TIME INFORMATION REPORTING CONTROL message. While in the REFERENCE TIME INFORMATION REPORT message, include the TA based compensated reference time information for these UEs. 
Observation 1: The Reference Time Information configuration in the source can be used by the target gNB to determine the suitable time sync delivery mode and delivery period after the handover completion.
Proposal 2: The source gNB sends the referenceTimeInfo delivery periodicity for UE to the target gNB as the time synchronization assistant information during the handover procedure.
For Proposal 1 above, the corresponding TP for TS 38.473 can be found in the section 5.
For Proposal 2 above, the corresponding TP for TS 38.423 can be found in the section 6.
[bookmark: OLE_LINK241][bookmark: OLE_LINK242]4. Reference
[1] [bookmark: OLE_LINK338][bookmark: OLE_LINK339]R2-2201976 LS on PDC for Time Synchronization, RAN2. 
[2] R3-221112  Summary of offline: propagation delay compensation enhancements, Nokia (moderator)
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5. TP for BLCR for 38.473
[bookmark: _Toc45832316][bookmark: _Toc51763496][bookmark: _Toc64448662][bookmark: _Toc66289321][bookmark: _Toc74154434][bookmark: _Toc81383178][bookmark: _Toc88657811][bookmark: _Toc45832403][bookmark: _Toc51763656][bookmark: _Toc64448825][bookmark: _Toc66289484][bookmark: _Toc74154597][bookmark: _Toc81383341][bookmark: _Toc88657974][bookmark: _Toc45832317][bookmark: _Toc51763497][bookmark: _Toc64448663][bookmark: _Toc66289322][bookmark: _Toc74154435][bookmark: _Toc81383179]8.12	Reference Time Information Reporting procedures
[bookmark: _Toc88657812]8.12.1	Reference Time Information Reporting Control
[bookmark: _Toc14044406][bookmark: _Toc45832318][bookmark: _Toc51763498][bookmark: _Toc64448664][bookmark: _Toc66289323][bookmark: _Toc74154436][bookmark: _Toc81383180][bookmark: _Toc88657813]8.12.1.1	General
The purpose of the Reference Time Information Reporting Control procedure is to command the gNB-DU to send the requested accurate reference time information to the gNB-CU. The procedure uses non-UE associated signalling.
[bookmark: _Toc14044407][bookmark: _Toc45832319][bookmark: _Toc51763499][bookmark: _Toc64448665][bookmark: _Toc66289324][bookmark: _Toc74154437][bookmark: _Toc81383181][bookmark: _Toc88657814]8.12.1.2	Successful Operation



Figure 8.12.1.2-1: Reference Time Information Reporting Control
The gNB-CU initiates the procedure by sending REFERENCE TIME INFORMATION REPORTING CONTROL message to the gNB-DU. Upon reception of the REFERENCE TIME INFORMATION REPORTING CONTROL message, the gNB-DU shall, if supported, perform the requested reference time information reporting action. 
The Report Type IE indicates to the gNB-DU whether:
-	to report on demand;
-	to report periodic, with a frequency as specified by the Report Periodicity IE;
-	to stop periodic reporting.
If the Pre-compensation Time Request list IE is included in the REFERENCE TIME INFORMATION REPORTING CONTROL message, the gNB-DU shall, if supported, measure and report the compensated time reference information for the concerned UE(s).
[bookmark: _Toc45832320][bookmark: _Toc51763500][bookmark: _Toc64448666][bookmark: _Toc66289325][bookmark: _Toc74154438][bookmark: _Toc81383182][bookmark: _Toc88657815]8.12.1.3	Abnormal Conditions
Not applicable.
[bookmark: _1003063453][bookmark: _1003063512][bookmark: _1003063495][bookmark: _Toc45832321][bookmark: _Toc51763501][bookmark: _Toc64448667][bookmark: _Toc66289326][bookmark: _Toc74154439][bookmark: _Toc81383183][bookmark: _Toc88657816]8.12.2	Reference Time Information Report
[bookmark: _Toc45832322][bookmark: _Toc51763502][bookmark: _Toc64448668][bookmark: _Toc66289327][bookmark: _Toc74154440][bookmark: _Toc81383184][bookmark: _Toc88657817]8.12.2.1	General
The purpose of the Reference Time Information Report procedure is to report the accurate reference time information from the gNB-DU to the gNB-CU. The procedure uses non-UE associated signalling.
[bookmark: _Toc486184042][bookmark: _Toc45832323][bookmark: _Toc51763503][bookmark: _Toc64448669][bookmark: _Toc66289328][bookmark: _Toc74154441][bookmark: _Toc81383185][bookmark: _Toc88657818]8.12.2.2	Successful Operation


Figure 8.12.2-2-1: Reference Time Information Report
The gNB-DU initiates the procedure by sending a REFERENCE TIME INFORMATION REPORT message to the gNB-CU. The REFERENCE TIME INFORMATION REPORT message may be used as a response to the REFERENCE TIME INFORMATION REPORTING CONTROL message.
If the Time Reference Information IE is included in the REFERENCE TIME INFORMATION REPORT message, the gNB-CU may use it to perform propagation delay compensation as specified in TS 38.300 [6].
<Unchanged Text Omitted>
9.2.11	Reference Time Information Reporting messages
[bookmark: _Toc88657975]9.2.11.1	REFERENCE TIME INFORMATION REPORTING CONTROL
This message is sent by the gNB-CU and is used to request the gNB-DU to deliver the accurate reference time information.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	Reporting Request Type 
	M
	
	9.3.1.147
	
	YES
	reject

	Pre-compensation Time Request List
	
	0..1
	
	
	YES
	ignore

	>Pre-compensation Time Request Item
	
	[bookmark: _GoBack]1..<maxnoofUEIDs>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	-
	



	Range bound
	Explanation

	maxnoofUEs
	Maximum no. of Ues that can be configured and reported with one message. Value is 65536.



[bookmark: _Toc88657976]9.2.11.2	REFERENCE TIME INFORMATION REPORT
This message is sent by the gNB-DU and is used to report the accurate reference time information to the gNB-CU.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	ignore

	Time Reference Information
	M
	
	9.3.1.148
	
	YES
	ignore

	Pre-compensation Time Report List
	
	0..1
	
	
	YES
	ignore

	>Pre-compensation Time Report Item
	
	1..<maxnoofUEIDs>
	
	
	EACH
	ignore

	>>gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	-
	

	>>gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	-
	

	>>Time Reference Information
	M
	
	9.3.1.148
	This IE indicates the propagation delay pre-compensation time for the specific UE.
	-
	



	Range bound
	Explanation

	maxnoofUEs
	Maximum no. of Ues that can be configured and reported with one message. Value is 65536.



<Unchanged Text Omitted>



[bookmark: _Toc20956002][bookmark: _Toc29893128][bookmark: _Toc36557065][bookmark: _Toc45832585][bookmark: _Toc51763907][bookmark: _Toc64449079][bookmark: _Toc66289738][bookmark: _Toc74154851][bookmark: _Toc81383595][bookmark: _Toc88658229]9.4.4	PDU Definitions
-- ASN1START 
-- **************************************************************
--
-- PDU definitions for F1AP.
--
-- **************************************************************

F1AP-PDU-Contents { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

<Unchanged Text Omitted>
	F1CTransferPath,
	SCGIndicator,
	SpatialRelationPerSRSResource,
	Pre-compensationTimeRequestItem,
	Pre-compensationTimeRequestList,
	Pre-compensationTimeReportList

FROM F1AP-IEs

<Unchanged Text Omitted>
	id-SCGIndicator,
	id-SRSSpatialRelationPerSRSResource,
	id-Pre-compensationTimeRequestItem,
	id-Pre-compensationTimeRequestList,
	id-Pre-compensationTimeReportList,
	maxCellingNBDU,
	maxnoofCandidateSpCells,
	maxnoofDRBs,
	maxnoofErrors,
	maxnoofIndividualF1ConnectionsToReset,
	maxnoofPotentialSpCells,
	maxnoofSCells,
	maxnoofSRBs,
	maxnoofPagingCells,
	maxnoofTNLAssociations,
	maxCellineNB,
	maxnoofUEIDs,
	maxnoofBHRLCChannels,
	maxnoofRoutingEntries,
	maxnoofChildIABNodes,
	maxnoofServedCellsIAB,
	maxnoofTLAsIAB,
	maxnoofULUPTNLInformationforIAB,
	maxnoofUPTNLAddresses,
	maxnoofSLDRBs,
	maxnoofTRPInfoTypes,
	maxnoofTRPs,
	maxnoofUEs



FROM F1AP-Constants;

<Unchanged Text Omitted>

--
-- REFERENCE TIME INFORMATION REPORTING CONTROL
--
-- **************************************************************

ReferenceTimeInformationReportingControl::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { ReferenceTimeInformationReportingControlIEs} },
	...
}

ReferenceTimeInformationReportingControlIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID				CRITICALITY reject	TYPE TransactionID				PRESENCE mandatory	}|
	{ ID id-ReportingRequestType		CRITICALITY reject	TYPE ReportingRequestType		PRESENCE mandatory	}|
	{ ID id-Pre-compensationTimeRequestList		CRITICALITY ignore	TYPE Pre-compensationTimeRequestList			PRESENCE optional	},
	...
}

Pre-compensationTimeRequestList ::= SEQUENCE (SIZE(1.. maxnoofUEs)) OF ProtocolIE-SingleContainer { { Pre-compensationTimeRequestItemControl } }

Pre-compensationTimeRequestItemControl 	F1AP-PROTOCOL-IES ::= {
	{ ID id-Pre-compensationTimeRequestItem	 CRITICALITY ignore 	TYPE Pre-compensationTimeRequestItem  	PRESENCE mandatory },
	...
}


-- **************************************************************
--
-- REFERENCE TIME INFORMATION REPORT
--
-- **************************************************************

ReferenceTimeInformationReport::= SEQUENCE {
	protocolIEs		ProtocolIE-Container		{ { ReferenceTimeInformationReportIEs} },
	...
}

ReferenceTimeInformationReportIEs F1AP-PROTOCOL-IES ::= {
	{ ID id-TransactionID				CRITICALITY ignore	TYPE TransactionID					PRESENCE mandatory	}|
	{ ID id-TimeReferenceInformation	CRITICALITY ignore	TYPE TimeReferenceInformation		PRESENCE mandatory	}|
	{ ID id-Pre-compensationTimeReportList		CRITICALITY ignore	TYPE Pre-compensationTimeReportList			PRESENCE optional	},
	...
}

Pre-compensationTimeReportList::= SEQUENCE (SIZE(1.. maxnoofUEs)) OF ProtocolIE-SingleContainer { { Pre-compensationTimeItemReport } }

Pre-compensationTimeItemReport	F1AP-PROTOCOL-IES ::= {
	{ ID id-TimeReferenceInformation	 CRITICALITY ignore 	TYPE TimeReferenceInformation  	PRESENCE mandatory },
	...
}

[bookmark: _Toc20956003][bookmark: _Toc29893129][bookmark: _Toc36557066][bookmark: _Toc45832586][bookmark: _Toc51763908][bookmark: _Toc64449080][bookmark: _Toc66289739][bookmark: _Toc74154852][bookmark: _Toc81383596][bookmark: _Toc88658230]9.4.5	Information Element Definitions
<Unchanged Text Omitted>
PacketErrorRate-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

Pre-compensationTimeRequestItem ::= SEQUENCE {
	gNB-CU-UE-F1AP-ID		GNB-CU-UE-F1AP-ID	 OPTIONAL,
	gNB-DU-UE-F1AP-ID		GNB-DU-UE-F1AP-ID	 OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { Pre-compensationTimeRequestItemExtIEs} } OPTIONAL,
	...
}

Pre-compensationTimeRequestItemExtIEs F1AP-PROTOCOL-EXTENSION ::= {
	...
}

[bookmark: _Toc20956005][bookmark: _Toc29893131][bookmark: _Toc36557068][bookmark: _Toc45832588][bookmark: _Toc51763910][bookmark: _Toc64449082][bookmark: _Toc66289741][bookmark: _Toc74154854][bookmark: _Toc81383598][bookmark: _Toc88658232]9.4.7	Constant Definitions


<Unchanged Text Omitted>
id-Pre-compensationTimeRequestItem ProtocolIE-ID ::= xxx,
id-Pre-compensationTimeRequestList ProtocolIE-ID ::= yyy,
id-Pre-compensationTimeReportList ProtocolIE-ID ::= zzz


[bookmark: _Toc58483945][bookmark: _Toc56693388][bookmark: _Toc51850385][bookmark: _Toc45901306][bookmark: _Toc45107686][bookmark: _Toc44497298][bookmark: _Toc36555635][bookmark: _Toc29991235][bookmark: _Toc20955048][bookmark: _Toc20955180][bookmark: _Toc29991375][bookmark: _Toc36555775][bookmark: _Toc44497482][bookmark: _Toc45107870][bookmark: _Toc45901490][bookmark: _Toc51850569][bookmark: _Toc56693572][bookmark: _Toc58484129]6. TP for BLCR for TS 38.423
8.2 Basic mobility procedures
8.2.1 Handover Preparation
[bookmark: _Toc58483946][bookmark: _Toc56693389][bookmark: _Toc51850386][bookmark: _Toc45901307][bookmark: _Toc45107687][bookmark: _Toc44497299][bookmark: _Toc36555636][bookmark: _Toc29991236][bookmark: _Toc20955049]8.2.1.1	General
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.
[bookmark: _Toc58483947][bookmark: _Toc56693390][bookmark: _Toc51850387][bookmark: _Toc45901308][bookmark: _Toc45107688][bookmark: _Toc44497300][bookmark: _Toc36555637][bookmark: _Toc29991237][bookmark: _Toc20955050]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: Handover Preparation, successful operation
The source NG-RAN node initiates the procedure by sending the HANDOVER REQUEST message to the target NG-RAN node. When the source NG-RAN node sends the HANDOVER REQUEST message, it shall start the timer TXnRELOCprep.
[bookmark: _Hlk36823579]<Unchanged Text Omitted>
If the Estimated Arrival Probability IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node may use the information to allocate necessary resources for the incoming CHO.
If the IAB Node Indication IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, consider that the handover is for an IAB node.
[bookmark: OLE_LINK257][bookmark: OLE_LINK5]If the UE Radio Capability ID IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as defined in TS 23.501 [7] and TS 23.502 [13].
If the TSN Time Synchronization Assistant Information IE is contained in the HANDOVER REQUEST message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as the reference for TSN time synchronization configuration for UE.
Interaction with SN Status Transfer procedure:
If the UE Context Kept Indicator IE set to "True" and the DRBs transferred to MN IE are included in the HANDOVER REQUEST ACKNOWLEDGE message, the source NG-RAN node shall, if supported, include the uplink/downlink PDCP SN and HFN status received from the S-NG-RAN node in the SN Status Transfer procedure towards the target NG-RAN node, as specified in TS 37.340 [8].

<Unchanged Text Omitted>
9.1.1.1	HANDOVER REQUEST
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
	
	–
	

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

	>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

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	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

	[bookmark: OLE_LINK249]TSN Time Synchronization Assistant Information
	O
	
	9.2.3.y
	Indicating the TSN Timing Synchronization configuration provided by the Source NG-RAN
	YES
	ignore



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.



<Unchanged Text Omitted>
9.2.3.y	TSN Time Synchronization Assistant Information
This IE contains the time synchronization assistant information provided by the source NG-RAN node.  
	IE/Group Name
	
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	
	M
	
	INTEGER (0..640000, …)
	Periodicity expressed in units of 1 us.




<Unchanged Text Omitted>



[bookmark: _Toc20955407][bookmark: _Toc29991615][bookmark: _Toc36556018][bookmark: _Toc44497803][bookmark: _Toc45108190][bookmark: _Toc45901810][bookmark: _Toc51850891][bookmark: _Toc56693895][bookmark: _Toc64447439][bookmark: _Toc66286933][bookmark: _Toc74151631][bookmark: _Toc88654105]9.3.4	PDU Definitions

<Unchanged Text Omitted>
	SCGIndicator,
	UESpecificDRX,
	TSNTimeSynchronizationAssistantInformation

<Unchanged Text Omitted>

	id-PDUSessionExpectedUEActivityBehaviour,
	id-TSNTimeSynchronizationAssistantInformation,


-- **************************************************************
--
-- HANDOVER REQUEST
--
-- **************************************************************

HandoverRequest ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{HandoverRequest-IEs}},
	...
}

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-TSNTimeSynchronizationAssistantInformation	CRITICALITY reject	TYPE TSNTimeSynchronizationAssistantInformation			PRESENCE optional },
	...
}


[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106]<Unchanged Text Omitted>
9.3.5	Information Element definitions

<Unchanged Text Omitted>

TSCAssistanceInformation ::= SEQUENCE {
	periodicity			INTEGER (0.. 640000, ...),
	burstArrivalTime	OCTET STRING				OPTIONAL,
	ie-Extension 			ProtocolExtensionContainer { { TSCAssistanceInformation-ExtIEs} } OPTIONAL,
	...	
}

TSCAssistanceInformation-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

TSNTimeSynchronizationAssistantInformation::= SEQUENCE {
	periodicity			INTEGER (0.. 640000, ...),
	ie-Extension 			ProtocolExtensionContainer { { TSNTimeSynchronizationAssistantInformation-ExtIEs} } OPTIONAL,
	...	
}

TSNTimeSynchronizationAssistantInformation-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}
[bookmark: _Toc20955410][bookmark: _Toc29991618][bookmark: _Toc36556021][bookmark: _Toc44497806][bookmark: _Toc45108193][bookmark: _Toc45901813][bookmark: _Toc51850894][bookmark: _Toc56693898][bookmark: _Toc64447442][bookmark: _Toc66286936][bookmark: _Toc74151634][bookmark: _Toc88654108]9.3.7	Constant definitions
<Unchanged Text Omitted>

id-dataForwardingInfoFromTargetE-UTRANnode														ProtocolIE-ID ::= 252
id-TSNTimeSynchronizationAssistantInformation																	ProtocolIE-ID ::= xxx
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