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1
Introduction

In the last RAN3 meeting, we have the following agreements for Successful Handover Report:

	· WA: Access And Mobility Indication message is used to transmit Successful Report to the source NG-RAN node over Xn

· Define “Successful HO Report” as RRC container in XnAP.
· Agree to send LS to RAN2.


In addition, there are some open issues:

· The presence of the container “Successful HO Report” in Xn message.

· NG Signalling to transmit Successful HO Report to the source NG-RAN node.

· F1 Signalling to transmit Successful HO Report from CU to DU.

This paper discusses these open issues for Successful Handover Report.  
2
Discussion
2.1 
The presence of the container “Successful HO Report” in Xn message

Since we have agreed that Access And Mobility Indication message is used to transmit Successful Handover Report to the source NG-RAN node over Xn interface, as a working assumption, and define “Successful HO Report” as RRC container in XnAP, it’s reasonable to add a new RRC container for Successful Handover Report in the Xn message ACCESS AND MOBILITY INDICATION, as an optional IE like RACH report.
Therefore the signaling flow for Successful Handover Report in Xn-based handover could be:
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1. Handover Request

3. RRC Reconfigure

4. RRC Reconfigure Complete

5. UE Information Request

6. UE Information Response

7. Path Switch Request

2. Handover Request Ack

9. UE Context Release 

10. Access And Mobility Indication

8. Path Switch Ack


Figure 1: A sample of Xn-based handover
Step 7 and 8: The target NG-RAN node may fetch information of Successful Handover Report via UE Information Request/Response mechanism.

Step 10: If the UE sends Successful Handover Report to the target NG-RAN node, the target NG-RAN node forwards the Successful Handover Report to the source NG-RAN node via the Xn message Access And Mobility Indication.

Proposal 1:
Add a new RRC container for Successful Handover Report in the Xn message ACCESS AND MOBILITY INDICATION, as an optional IE.
2.2 
NG Signalling to transmit Successful HO Report to the source NG-RAN node
Successful Handover Report should be supported in Ng-based Handover as well. So the source NG-RAN node can analyze Successful Handover Report to optimize the parameters related to handover even if there is no Xn interface between the source NG-RAN node and the target NG-RAN node.

Given our agreements on XnAP, for the NG signaling, we propose to reuse the NG messages UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER to transmit Successful Handover Report in Ng-based Handover.

Similarly, a new RRC container for Successful Handover Report can be defined in NGAP.

Thus the signaling flow for Successful Handover Report in Ng-based handover could be:
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1. Handover Requird

2. Handover Request

12. Uplink RAN Configuration Transfer

13. Downlink RAN Configuration Transfer

5. RRC Reconfigure

6. RRC Reconfigure Complete

7. UE Information Request

8. UE Information Response

9. Handover Notify

3. Handover Request Ack

4. Handover Command

10. UE Context Release Command

11. UE Context Release Complete


Figure 2: A sample of Ng-based handover
Step 7 and 8: The target NG-RAN node may fetch information of a successful handover report via UE Information Request/Response mechanism.

Step 12 and 13: If the UE sends successful handover report to the target NG-RAN node, the target NG-RAN node forwards the successful handover report to the source NG-RAN node via the Ng messages Uplink/Downlink RAN Configuration Transfer.

Proposal 2:
Define “Successful HO Report” as RRC container in NGAP.
Proposal 3:
Reuse the NG messages UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER to transmit Successful Handover Report.
2.3 
F1 Signalling to transmit Successful HO Report from CU to DU
gNB-DU is responsible for beam management. And Beam related information in Successful Handover Report should be forwarded to gNB-DU from gNB-CU so that gNB-DU can optimize the parameters related to beam management.
Proposal 4:
Reuse the F1 message ACCESS AND MOBILITY INDICATION to forward Successful Handover Report to gNB-DU.

3
Conclusions
This paper discusses these open issues for Successful Handover Report. We have the following proposal.

Proposal 1:
Add a new RRC container for Successful Handover Report in the Xn message ACCESS AND MOBILITY INDICATION, as an optional IE.

Proposal 2:
Define “Successful HO Report” as RRC container in NGAP.
Proposal 3:
Reuse the NG messages UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER to transmit Successful Handover Report.

Proposal 4:
Reuse the F1 message ACCESS AND MOBILITY INDICATION to forward Successful Handover Report to gNB-DU.
The TPs for NGAP and F1AP are provided in [1] and [2].
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TP to TS 38.423
============ Next Change ==============
9.1.3.25
ACCESS AND MOBILITY INDICATION
This message is sent by NG-RAN node1 to transfer access and mobility related information to NG-RAN node2.

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

	RACH Report List
	
	0..1
	
	
	YES
	ignore

	>RACH Report List Item
	
	1 .. <maxnoofRACHReports>
	
	
	EACH
	ignore

	>>RACH Report Container
	O
	
	OCTET STRING
	RACH-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Repory List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	EACH
	ignore

	>> Successful HO Report Container
	O
	
	OCTET STRING
	Editor's note
	YES
	ignore


	Range bound
	Explanation

	maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

	maxnoofSuccessfulHOReports
	Maximum no. of Successful HO Reports, the maximum value is 64.


Editor's note:
The IE depends on RAN2’s decisions.
============ Start of ASN.1 change ==============
9.3.4
PDU Definitions

-- 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

-------- skip unchanged part ----------

RACHReportInformation,

IABNodeIndication,

SNTriggered,


SuccessfulHOReportInformation
FROM XnAP-IEs

-------- skip unchanged part ----------

id-RACHReportInformation,

id-IABNodeIndication,

id-UERadioCapabilityID,

id-SuccessfulHOReportInformation,

maxnoofCellsinNG-RANnode,


maxnoofDRBs,


maxnoofPDUSessions,


maxnoofQoSFlows

FROM XnAP-Constants;

-------- skip unchanged part ----------
-- **************************************************************

--

-- ACCESS AND MOBILITY INDICATION

--

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

AccessAndMobilityIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ AccessAndMobilityIndication-IEs}},


...

}

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


{ ID id-RACHReportInformation


CRITICALITY ignore

TYPE RACHReportInformation


PRESENCE optional}|

{ ID id-SuccessfulHOReportInformation

CRITICALITY ignore

TYPE SuccessfulHOReportInformation


PRESENCE optional},

...

}

END
-- ASN1STOP

-------- skip unchanged part ----------
9.3.5
Information Element definitions

-- 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

-------- skip unchanged part ----------

maxnoofRACHReports,

maxnoofAdditionalPDCPDuplicationTNL,


maxnoofRLCDuplicationstate,

maxnoofBluetoothName,


maxnoofCellIDforMDT,


maxnoofMDTPLMNs,


maxnoofTAforMDT,


maxnoofWLANName,


maxnoofSensorName,

maxnoofNeighPCIforMDT,


maxnoofFreqforMDT,


maxnoofSuccessfulHOReports
FROM XnAP-Constants

-------- skip unchanged part ----------
SSBToReport-List ::= SEQUENCE (SIZE(1..maxnoofSSBAreas)) OF SSBToReport-List-Item

SSBToReport-List-Item
::= SEQUENCE {


sSBIndex



INTEGER(0..63),

iE-Extensions





ProtocolExtensionContainer { { SSBToReport-List-Item-ExtIEs} }
OPTIONAL,


...

}

SSBToReport-List-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
SuccessfulHOReportInformation
::= SEQUENCE (SIZE(1.. maxnoofSuccessfulHOReports)) OF SuccessfulHOReportList-Item
SuccessfulHOReportList-Item
::= SEQUENCE {


successfulHOReport




SuccessfulHOReportContainer,

iE-Extensions





ProtocolExtensionContainer { { SuccessfulHOReportList-Item-ExtIEs} }
OPTIONAL,


...

}
SuccessfulHOReportList-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}
SuccessfulHOReportContainer
::= OCTET STRING

SUL-FrequencyBand ::= INTEGER (1..1024)

-------- skip unchanged part ----------
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

-------- skip unchanged part ----------
maxnoofRACHReports






INTEGER ::= 64

maxnoofNRSCSs







INTEGER ::= 5

maxnoofPhysicalResourceBlocks



INTEGER ::= 275

maxnoofAdditionalPDCPDuplicationTNL


INTEGER ::= 2
maxnoofRLCDuplicationstate




INTEGER ::= 3

maxnoofWLANName







INTEGER ::= 4

maxnoofSuccessfulHOReports




INTEGER ::= 64

-------- skip unchanged part ----------
id-pdcpDuplicationConfiguration

















ProtocolIE-ID ::= 235

id-duplicationActivation


















ProtocolIE-ID ::= 236
id-SuccessfulHOReportInformation

















ProtocolIE-ID ::= xxx
============ End of ASN.1 change ==============
============ end of change ==============
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