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1
Introduction

RAN3 made good progress on Intra-System and Inter-System Connection Failure for MRO in last meeting.
This contribution discussed one leftover open issue by taking RAN2 agreement into account.
2
Discussion
For the too early or wrong cell handover from a gNB to an ng-eNB e.g. the scenario shown in Figure 1, the ng-eNB1 sends HO Report message with LTE RLF report container included. 


[image: image1.emf]ng-eNB1

ng-

eNB2/gNB2

gNB1

Successful HO

Failure

Handover Report

UE reconnects to ng-eNB2 or gNB2

UE sends NR RLF report to ng-eNB2 

or gNB2

Failure Indication


Figure 1 too early HO from gNB to ng-eNB
For too early HO, the gNB1 receiving Handover Report message will know the source cell and target cell from the received Source cell CGI and Target cell CGI in Handover Report message.

	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
	
	NG-RAN CGI

9.2.2.x 

	NG-RAN CGI of source cell for handover procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	
	NG-RAN CGI 9.2.2.x
	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
	
	NG-RAN CGI 9.2.2.x
	NG-RAN CGI of cell where UE attempted re-establishment
	YES
	ignore


For HO to wrong cell, besides the source cell and target cell, the gNB1 also needs to know which cell is a suitable cell for UE access at the time of the failure. That’s why Re-establishment cell CGI IE is included in Handover Report message. In intra-RAT failure case, the gNB1 can know the suitable cell from the Re-establishment cell CGI IE. For inter-RAT failure case, RAN3 agreed to include the CGI of the successful re-connected cell and the related timer in the UE RLF Report in last meeting.
From RAN2 point of view, a gNB may not understand the LTE RLF report container. That’s why RAN2 agreed to include failedPCellId using the NR RRC format in UEInformationResponse message.
Agreements:

16
The UE shall include the failedPCellId using the NR RRC format and include the RLF report as an LTE RRC encoded OCTET STRING to the NR node. Details can be addressed in running CR;

The last serving node receiving Failure Indication message (e.g. ng-eNB1 in above scenario) can always understand UE RLF Report. This node also needs to know the suitable cell in order to decide e.g. too early, wrong cell handover using the information in UE RLF Report container. If this node confirmed the suitable cell using the successful Re-connected CGI and the related timer, it can transmit the Reconnected CGI to the source in Handover Report message similar like Source cell CGI, Target cell CGI and Re-establishment cell CGI. 
Re-establishment cell CGI is included in Xn HANDOVER REPORT and in HO Report in NGAP. This IE can be re-used to transmit the Reconnected cell CGI in case no RRC reestablishment. It’s better to re-name this IE in order to avoid any confusion e.g Re-connection cell CGI. Then Re-connection cell CGI could be NG-RAN CGI of cell where UE attempted re-establishment or where UE successful re-connected after the failure. Therefore the gNB1 will know the suitable cell in case of no RRC Reestablishment.
Proposal: Use the IE Re-establishment cell CGI to transfer the CGI of the cell where UE attempted re-establishment or where the UE successfully reconnected after RLF. The IE can be re-named to avoid confusion.
The TP for XnAP is provided below. The change is 8.4.y.2 is needed anyway otherwise it seems Handover Report only need to be sent in case there is RRC Reestablishment attempt after the failure.
The TP for NGAP is provided in R3-203620.
3
TP to TS 38.423
============ Start of 1st change ==============
8.4.y
Handover Report
8.4.y.1
General

The purpose of the Handover Report procedure is to transfer mobility related information between NG-RAN nodes.

The procedure uses non UE-associated signalling.

8.4.y.2
Successful Operation
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Figure 8.4.y.2-1: Handover Report, successful operation

An NG-RAN node initiates the procedure by sending an HANDOVER REPORT message to another NG-RAN node. By sending the message NG-RAN node1 indicates to NG-RAN node2 that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then the NG-RAN node1 indicates to NG-RAN node2 that, following a successful handover from a cell of NG-RAN node2 to a cell of NG-RAN node1, a radio link failure occurred and the UE attempted RRC Re-establishment or re-connected either at the original cell of NG-RAN node2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 38.300 [9].
If the UE-related information is available in NG-RAN node1, the NG-RAN node1 should include in HANDOVER REPORT message:

-
the Mobility Information IE, if the Mobility Information IE was sent for this handover from NG-RAN node2;

-
the Source cell C-RNTI IE.

If received, the NG-RAN node1 uses the above information according to TS 38.300.

If the NG-RAN node2 receives a UE RLF Report from an NG-RAN node via the FAILURE INDICATION message, as described in TS 38.300, the NG-RAN node1 may also include it in the UE RLF Report Container IE included in the HANDOVER REPORT message.
If the Handover Report Type IE is set to "Inter-system ping-pong", then NG-RAN node2 shall deduce that a completed handover from a cell of NG-RAN node2 to a cell in another system might have resulted in an inter-system ping-pong and the UE was successfully handed over to a cell of NG-RAN node1 (indicated with Target cell CGI IE).
============ Start of the next change ==============
9.1.3.y
HANDOVER REPORT
This message is sent by the NG-RAN node1 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
	
	NG-RAN CGI

9.2.2.x 

	NG-RAN CGI of source cell for handover procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	
	NG-RAN CGI 9.2.2.x
	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-connection cell CGI
	C-

ifHandoverReportType HoToWrongCell
	
	NG-RAN CGI 9.2.2.x
	NG-RAN 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 from NG-RAN node 2.
	YES
	ignore

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


	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

	ifUERLFReportContainerAbsent
	This IE shall be present if the UE RLF Report Container IE is absent 

	ifHandoverReportType Intersystempingpong
	This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"


============ Start of the next change ==============
9.3.4
PDU Definitions

*******************skip unchanged part******************
id-MobilityInformation,
id-InitiatingCondition-FailureIndication,

id-UEHistoryInformationFromTheUE,
id-HandoverReportType,

id-HandoverCause,

id-SourceCellCGI,

id-TargetCellCGI,

id-ReConnectionCellCGI,

id-TargetCellinEUTRAN,

id-SourceCellCRNTI,

id-UERLFReportContainer,

id-NGRAN-Node1-Measurement-ID,

id-NGRAN-Node2-Measurement-ID,

id-RegistrationRequest,

id-ReportCharacteristics,

id-CellToReport
,

id-ReportingPeriodicity
,

id-CellMeasurementResult,
id-UEHistoryInformationFromTheUE,
id-NG-RANnode1CellID,

id-NG-RANnode2CellID,

id-NG-RANnode1MobilityParameters,

id-NG-RANnode2ProposedMobilityParameters,

id-MobilityParametersModificationRange,
id-RACHReportInformation,
*******************skip unchanged part******************
-- **************************************************************

--

-- HANDOVER REPORT
--

-- **************************************************************

HandoverReport ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ HandoverReport-IEs}},


...

}

HandoverReport-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-HandoverReportType




CRITICALITY ignore

TYPE HandoverReportType
PRESENCE mandatory}|


{ ID id-HandoverCause




CRITICALITY ignore

TYPE Cause



PRESENCE mandatory}|


{ ID id-SourceCellCGI



CRITICALITY ignore

TYPE NG-RAN-CGI


PRESENCE mandatory }| 


{ ID id-TargetCellCGI            
CRITICALITY ignore

TYPE NG-RAN-CGI


PRESENCE mandatory }|

{ ID id-ReConnectionCellCGI   
CRITICALITY ignore

TYPE NG-RAN-CGI


PRESENCE conditional }|-- This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

{ ID id-TargetCellinEUTRAN   

CRITICALITY ignore

TYPE TargetCellinEUTRAN
PRESENCE conditional }|-- This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"

{ ID id-SourceCellCRNTI   


CRITICALITY ignore

TYPE C-RNTI           
PRESENCE optional }|


{ ID id-MobilityInformation   

CRITICALITY ignore

TYPE MobilityInformation
PRESENCE optional }|


{ ID id-UERLFReportContainer   

CRITICALITY ignore

TYPE UERLFReportContainer
PRESENCE optional },


...

}

============ Start of the next change ==============
9.3.7
Constant definitions

*******************skip unchanged part******************
id-MobilityInformation 



















ProtocolIE-ID ::= xxx
id-InitiatingCondition-FailureIndication














ProtocolIE-ID ::= yyy 
id-UEHistoryInformationFromTheUE

















ProtocolIE-ID ::= zzz
id-HandoverReportType



















ProtocolIE-ID ::= aaa
id-HandoverCause





















ProtocolIE-ID ::= bbb
id-SourceCellCGI





















ProtocolIE-ID ::= ccc
id-TargetCellCGI





















ProtocolIE-ID ::= ddd
id-ReConnectionCellCGI


















ProtocolIE-ID ::= eee
id-TargetCellinEUTRAN



















ProtocolIE-ID ::= fff
id-SourceCellCRNTI




















ProtocolIE-ID ::= ggg
============ End of change ==============
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