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Introduction
[bookmark: OLE_LINK18]RAN3 has introduced the delivery of the successful HO report via the ACCESS AND MOBILITY INDICATION message. 
In RAN2, there are some new progresses for the successful handover report.
In this document, we will further discuss the potential delivery of the successful HO report. 
1   Discussion
According to the latest CR [1] in RAN2, there are four triggering conditions for SHR as below.
SuccessHO-Config-r17                        SEQUENCE {
    thresholdPercentageT304                              ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    thresholdPercentageT310                              ENUMERATED {p40, p60, p80, spare5, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    thresholdPercentageT312                              ENUMERATED {p20, p40, p60, p80, spare4, spare3, spare2, spare1}                OPTIONAL, --Need M
    sourceDAPSFailureReporting                           ENUMERATED {true}                                              OPTIONAL, --Need M
    ...
}

	sourceDAPSFailureReporting
This field indicates whether the UE shall generate the SHR upon successfully completing the DAPS handover to the target cell and if a radio link failure was experienced in the source PCell while executing the DAPS handover. This field is set in the otherConfig configured by the source cell of the DAPS handover.

	successHO-Config
Configuration for the UE to report the successful handover information to the network.

	thresholdPercentageT304
This field indicates the threshold for the ratio in percentage between the elapsed T304 timer and the configured value of the T304 timer. Value p40 corresponds to 40%, value p60 corresponds to 60% and so on. This field is set in the otherConfig configured by the target cell of the handover.

	thresholdPercentageT310
This field indicates the threshold for the ratio in percentage between the elapsed T310 timer and the configured value of the T310 timer. Value p40 corresponds to 40%, value p60 corresponds to 60% and so on. This field is set in the otherConfig configured by the source cell of the handover.

	thresholdPercentageT312
This field indicates the threshold for the ratio in percentage between the elapsed T312 timer and the configured value(s) of the T312 timer. Value p20 corresponds to 20%, value p40 corresponds to 40% and so on. This field is set in the otherConfig configured by the source cell of the handover.


Based on the above information, it is worth noting that the triggering conditions of T310, T312 and RLF in source, they are configured by the source node of the handover, while T304 is configured by the target node of the handover. 
Besides, in the SHR, the UE also provides the SHR cause to indicate the triggered triggering condition(s).
SuccessHO-Report-r17 ::=            SEQUENCE {
    sourceCellInfo-r17                   SEQUENCE {
        sourcePCellId-r17                    CGI-Info-Logging-r16,
        sourceCellMeas-r17                   MeasResultSuccessHONR-r17                            OPTIONAL,
        rlfInSource-DAPS-r17                    ENUMERATED {true}                                    OPTIONAL
    },
    targetCellInfo-r17                   SEQUENCE {
        targetPCellId-r17                    CGI-Info-Logging-r16,
        targetCellMeas-r17                   MeasResultSuccessHONR-r17                            OPTIONAL
    },
    measResultNeighCells-r17             SEQUENCE {
        measResultListNR-r17                 MeasResultList2NR-r16                                OPTIONAL,
        measResultListEUTRA-r17              MeasResultList2EUTRA-r16                             OPTIONAL
    }                                                                                             OPTIONAL,
    locationInfo-r17                     LocationInfo-r16                                         OPTIONAL,
    timeSinceCHOReconfig-r17             TimeSinceCHOReconfig-r17                                 OPTIONAL,
    shr-Cause-r17                        SHR-Cause-r17                                            OPTIONAL,
    ra-InformationCommon-r17             RA-InformationCommon-r16                                 OPTIONAL,
     upInterruptionTimeAtHO-r17             UPInterruptionTimeAtHO-r17                                     OPTIONAL,
    c-RNTI-r17                           RNTI-Value                                                        OPTIONAL,
    ...
}
SHR-Cause-r17 ::=                      SEQUENCE {
    t304-cause                         ENUMERATED {true}                                       OPTIONAL,
    t310-cause                         ENUMERATED {true}                                       OPTIONAL,
    t312-cause                         ENUMERATED {true}                                       OPTIONAL,
    sourceDAPSFailure                  ENUMERATED {true}                                       OPTIONAL,
    ...
}
	SuccessHO-Report field descriptions

	c-RNTI
This field indicates the C-RNTI assigned by the target PCell of the handover for which the successful HO report was generated.


Similar as in RLF, it is very beneficial if the node receiving the SHR report can retrieve stored context for a UE, or at least retrieve some information on a group level. This enables full freedom for implementation to take into account any information into the analysis, such as UE speed etc. But since the UE only include the C-RNTI of the target cell, a similar solution as in RLF reporting can be used, where the target cell (who knows the C-RNTI and mobility info in the source cell based on the HO preparation) can (if stored) retrieve this information and include in the message to the source cell.
It is intuitive idea that the SHR should be delivered to the node where the triggered triggering condition is configured. That is, if the SHR is triggered by at least one of the triggering condition(s) configured by the source, the SHR should be delivered to the source node of the handover. Otherwise, the SHR should be delivered to the target node of the handover. Consequently, the corresponding node can perform the optimization based on the received SHR.
Observation: The SHR should be delivered to the node where the triggered triggering condition is configured.
It is possible that the SHR cause indicates that both triggering conditions from source and target are triggered. In this case, it is necessary to consider the potential delivery solutions.
Option 1: the reception node always forwards the SHR to the target node firstly 
When the reception node fetches SHR from the UE, it always forwards it to the target node. If the target node is responsible for the underlying issue of the successful handover, it performs the root cause analysis. On the other hand, if the triggering condition from the source also triggers the SHR, the target node can forward the SHR to the source. 
If the target node still keeps the UE context, it can send back the source C-RNTI and mobility information together with the SHR. The source C-RNTI and mobility information can assist the source node to identify the sub-optimal mobility parameters and perform the possible adjustment. 
Option 2: the reception node determines the node to forward the SHR based on the SHR cause
If the SHR cause only indicates the triggering conditions from the source, the reception node can just forward the SHR to the source. If the SHR cause is set to “t304-cause”, the reception node forwards the SHR to the target. If the SHR cause includes t304-cause and at least one other causes, the reception node can forward the SHR to the source node and target node, respectively.
For this option, there is no signalling overhead due to unnecessary delivery of the SHR. However, the question may be that this brings additional complexity on the reception node. Besides, without source C-RNTI in the SHR, it may be impossible for the source to identify the UE and related mobility configuration. Finally, the source fails to make any optimization based on the SHR.
Option 3: the reception node always forwards the SHR to the source node firstly 
In this option, the reception node always considers the source node to be the responsible for the potential optimization for the successful handover. Therefore, the reception node doesn’t perform analysis of the SHR cause and just forwards the SHR to the source. Upon reception of the SHR, the source further decides whether to forward it to the target based on the SHR cause. 
The potential drawback at the source node is similar as option 2. Due to lack of source C-RNTI, the solution cannot work well at the source node.
Taking into consideration the above discussion, we prefer to consider option 1 if source C-RTNI cannot be reported in the SHR. Alternatively, if the source C-RNTI can be included in the SHR, at least in case that the SHR is triggered due to T310 expiry, T312 expiry or source failure of DAPS, option 2 can also be considered.
Proposal 1: For the delivery of the SHR,
· the reception node (if different from target node)  should first forward the SHR to the target;
· The target sends back the source C-RNTI and mobility information if present, together with the SHR to the source if the SHR is triggered due to condition(s) from source
With proposal 1 in mind, we need to enhance the delivery of SHR over Xn and NG interfaces to support the delivery of source C-RNTI and mobility information.
Conclusion
[bookmark: _Toc423020280]In this contribution, we discuss the delivery of the SHR and have the following proposals:
Observation: The SHR should be delivered to the node where the triggered triggering condition is configured.
Proposal 1: For the delivery of the SHR,
•	the reception node should first forward the SHR to the target;The reception node decides the node(s) to forward the SHR based on the SHR cause in the SHR.
•	The target sends back the source C-RNTI and mobility information if present, together with the SHR to the source if the SHR is triggered due to condition(s) from source
The corresponding changes are included in the annex. The author can make a CR available based on these proposals if agreed in the group. The changes in 38.300 may also be discussed in RAN2 so this should be aligned with RAN2 before agreeing but is included here for completeness.
Reference
[1] R2-2204209, Introducing Enhancement of Data Collection for SON and MDT, Ericsson, Huawei, HiSilicon 
Annex 1 - Changes in 38.300 
Start of the first change
[bookmark: _Toc100782109][bookmark: _Toc90589921]15.5.2	Support for Mobility Robustness Optimization
[bookmark: _Toc46502092][bookmark: _Toc51971440][bookmark: _Toc52551423][bookmark: _Toc100782110]15.5.2.1	General
Mobility Robustness Optimisation aims at detecting and enabling correction of following problems:
-	Connection failure due to intra-system or inter-system mobility;
-	Inter-system Unnecessary HO (too early inter-system HO from NR to E-UTRAN with no radio link failure);
-	Inter-system HO ping-pong;
-	Successful HO due to intra-system mobility.
MRO provides means to distinguish the above problems from NR coverage related problems and other problems, not related to mobility.
15.5.2.x	Successfu HO 
One of the functions of Mobility Robustness Optimization is to detect the underlying connection failures during successful ordinary handovers, successful DAPS handovers, or successful Conditional handovers. These problems for intra-NR successful HO are defined as follows:
-	During the successful handovers, some Successfu HO Report (SHR) triggering condition(s) are met, and which menas some problems are near to happen during the handovers. 
For the successful HO from a source cell belonging NG-RAN node A to a target cell belonging to NG-RAN node B, in order to identify the underlying issue(s), the network can configure the SHR triggering condition(s) to the UE before a coming handover. If the configured SHR triggering condition(s) have been met upon the successful RA procedure with the target cell, the UE generates a Successful HO Report.
The UE stores the latest Successful HO Report until the Successful HO Report is fetched by the network or for 48 hours after the Successful HO Report is generated. The UE indicates Successful HO Report availability and only provides the Successful HO Report to the network if the current RPLMN is a PLMN that was present in the UE's EPLMN List or was the RPLMN at the time the SHR was generated. 
When the NG-RAN node fetches the Successful HO Report from UE, it may forward the information to the target node during the successful handover procedure, e.g. by using the ACCESS AND MOBILITY INDICATION message over Xn or by means of the Uplink RAN configuration transfer procedure and Downlink RAN configuration transfer over NG. 
Retrieval of information needed for problem analysis
In order to retrieve relevant information collected at the network side as part of the UE context, the UE provides C-RNTI used in the last serving cell. If the SHR triggering condition configured by the source node was met, the NG-RAN node controlling the last serving cell shall, include in the ACCESS AND MOBILITY INDICATION message the C-RNTI used in the source cell of the last completed handover before the failure. If the NG RAN node controlling that source cell provided the Mobility Information, it is also included in the ACCESS AND MOBILITY INDICATION message. If used, the Mobility Information is prepared at the source NG RAN node of a handover and may refer to or identify any handover-related data at this NG RAN node.
Upon reception of the Successful HO Report, the receiving node is able to analyse whether to adjust its mobility configuration based on its implementation.
End of the last change
Annex 2 - Changes in 38.423
Start of the first change
[bookmark: _Hlk44418867][bookmark: _Toc44497474][bookmark: _Toc45107862][bookmark: _Toc45901482][bookmark: _Toc51850561][bookmark: _Toc56693564][bookmark: _Toc64447107][bookmark: _Toc66286601][bookmark: _Toc74151296][bookmark: _Toc88653768][bookmark: _Toc97904124][bookmark: _Toc98868168][bookmark: _Hlk100916390][bookmark: OLE_LINK102][bookmark: _Toc5646119]8.4.12	Access And Mobility Indication
[bookmark: _Toc5646120][bookmark: _Toc44497475][bookmark: _Toc45107863][bookmark: _Toc45901483][bookmark: _Toc51850562][bookmark: _Toc56693565][bookmark: _Toc64447108][bookmark: _Toc66286602][bookmark: _Toc74151297][bookmark: _Toc88653769][bookmark: _Toc97904125][bookmark: _Toc98868169]8.4.12.1	General
[bookmark: _Toc5646121]The purpose of the Access and Mobility Indication procedure is to transfer Access and Mobility related information between NG-RAN nodes.
[bookmark: _Toc44497476][bookmark: _Toc45107864][bookmark: _Toc45901484][bookmark: _Toc51850563][bookmark: _Toc56693566][bookmark: _Toc64447109][bookmark: _Toc66286603][bookmark: _Toc74151298][bookmark: _Toc88653770][bookmark: _Toc97904126][bookmark: _Toc98868170]8.4.12.2	Successful Operation


Figure 8.2.12.2-1: Access And Mobility Indication, successful operation
NG-RAN node1 initiates the procedure by sending the ACCESS AND MOBILITY INDICATION message sent to NG-RAN node2.
[bookmark: _Toc5646122][bookmark: _Toc44497477][bookmark: _Toc45107865][bookmark: _Toc45901485][bookmark: _Toc51850564][bookmark: _Toc56693567][bookmark: _Toc64447110][bookmark: _Toc66286604][bookmark: _Toc74151299][bookmark: _Toc88653771][bookmark: _Toc97904127]If the Successful HO Report IE is included in the ACCESS AND MOBILITY INDICATION message, this message may include:
-	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, NG-RAN node2 may use it to optimize handover configurations.
[bookmark: _Toc98868171]8.4.12.3	Abnormal Conditions 
Not applicable.

[bookmark: _Toc98868246]next change
[bookmark: _Hlk44419493][bookmark: _Toc44497549][bookmark: _Toc45107937][bookmark: _Toc45901557][bookmark: _Toc51850636][bookmark: _Toc56693639][bookmark: _Toc64447182][bookmark: _Toc66286676][bookmark: _Toc74151371][bookmark: _Toc88653843][bookmark: _Toc97904199][bookmark: _Toc98868272]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

	[bookmark: _Hlk39132149]>>RACH Report Container
	O
	
	OCTET STRING
	RA-ReportList-r16 IE as defined in subclause 6.2.2 in TS 38.331 [10].
	YES
	ignore

	>>UE Assistant Identifier
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	
	YES
	ignore

	[bookmark: _Hlk101356377]Successful HO Report List
	
	0..1
	
	
	YES
	ignore

	>Successful HO Report List Item
	
	1 .. <maxnoofSuccessfulHOReports>
	
	
	–
	

	>>Successful HO Report Container
	O
	
	OCTET STRING
	
	–
	

	>>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



	Range bound
	Explanation

	[bookmark: OLE_LINK118]maxnoofRACHReports
	Maximum no. of RACH Reports, the maximum value is 64.

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



next change

[bookmark: _Toc20955408][bookmark: _Toc29991616][bookmark: _Toc36556019][bookmark: _Toc44497804][bookmark: _Toc45108191][bookmark: _Toc45901811][bookmark: _Toc51850892][bookmark: _Toc56693896][bookmark: _Toc64447440][bookmark: _Toc66286934][bookmark: _Toc74151632][bookmark: _Toc88654106][bookmark: _Toc97904462][bookmark: _Toc98868600]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
SuccessfulHOReportInformation	::= SEQUENCE (SIZE(1.. maxnoofSuccessfulHOReports)) OF SuccessfulHOReportList-Item
SuccessfulHOReportList-Item	::= SEQUENCE {
	successfulHOReport					SuccessfulHOReportContainer,
	sourceCellCRNTI						C-RNTI																	OPTIONAL,
	mobilityInformation					MobilityInformation														OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { { SuccessfulHOReportList-Item-ExtIEs} }	OPTIONAL,
	...
}

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

SuccessfulHOReportContainer	::= OCTET STRING
End of the last change

Annex 3 - Changes in 38.413 - 
[bookmark: _Toc98868102]Start of the first change
[bookmark: _Toc45652511][bookmark: _Toc45658943][bookmark: _Toc45720763][bookmark: _Toc45798641][bookmark: _Toc45898030][bookmark: _Toc51746235][bookmark: _Toc64446499][bookmark: _Toc73982369][bookmark: _Toc88652459][bookmark: _Toc97891503][bookmark: _Toc99123685][bookmark: _Toc99662491]9.3.3.35	SON Information Report
This IE contains the configuration information to be transferred.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE SON Information Report 
	M
	
	
	
	-
	

	>Failure Indication Information
	
	
	
	
	
	

	>>Failure Indication
	M
	
	9.3.3.37
	
	-
	

	>HO Report Information
	
	
	
	
	
	

	>>HO Report 
	M
	
	9.3.3.39
	
	-
	

	>Successful HO Report List
	
	
	
	
	
	

	>>Successful HO Report List
	
	1
	
	
	YES
	ignore

	>>>Successful HO Report Item
	
	1..<maxnoofSuccessfulHOReports>
	
	
	-
	

	>>>>Successful HO Report Container
	M
	
	OCTET STRING
	SuccessHO-Report-r17 IE as defined in TS 38.331 [18].
	-
	

	>>>>Source Cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source NG-RAN node
	
	

	>>>>Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message from the source NG-RAN node
	
	



	[bookmark: _Hlk99373864]Range bound
	Explanation

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



next change

[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564]9.4.5	Information Element Definitions
-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

NGAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN
//skip unchanged part

-- --------------------------------------------------------------------
-- SON Information Report
-- --------------------------------------------------------------------

SuccessfulHandoverReportList ::= SEQUENCE (SIZE(1..maxnoofSuccessfulHOReports)) OF SuccessfulHandoverReport-Item

SuccessfulHandoverReport-Item ::= SEQUENCE {
	successfulHOReportContainer			OCTET STRING,
	sourcecellC-RNTI			BIT STRING (SIZE(16))						OPTIONAL,
	mobilityInformation			MobilityInformation							OPTIONAL,
	iE-Extensions		ProtocolExtensionContainer { { SuccessfulHandoverReport-Item-ExtIEs} } OPTIONAL,
	...
}

SuccessfulHandoverReport-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
	...
}
End of the last change
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