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1	Introduction
In previous meeting, there were some agreements on the use cases and new parameters for handover related SON aspects. In this paper, we will discuss the remaining FFS for CHO, DAPS HO and SHR and give our considerations on the potential solutions.
In addition, we also try to provide draft changes for some features (shown in Annex).
2	Discussion
2.1	CHO
2.1.1 Timer D
In the email discussion [1] [2], there were comprehensive discussion on the timer D. Option 1 is to redefine the existing IE timeConnFailure to indicate the time since CHO execution until the connection failure. Alternatively, option 2 is to absolutely reuse the legacy timeConnFailure and get timer D by timeConnFailure minus Timer C. 
Proposal 1	RAN2 to select one of the following two options to represent Time D:
a.	Option 1: The “Time D” is equal to the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs. 
b.	Option 2: The timeConnFailure is supposed to start at reception of the CHO configuration and stop when the HOF/RLF occurs. The “Time D” is equal to the difference between timeConnFailure and “Time C” 
As presented in the email discussion, companies supporting option 1 believe that the network mainly cares the timer D for further problem detecting and analysis. It is a straightforward way for the UE to report an explicit timer D, which is also simple for the network to judge the CHO MRO scenario. For option 2, companies perfer to keep the current definition of timeConnFailure and derive timer D from it and timer C.
For too late CHO, the UE is configured with CHO but fails to trigger the CHO. With option 1, the UE will report timer C with infinite value or the max one. There is no timer D in the RLF report due to no CHO execution. Therefore, with the timer C and the timeSinceFailure, the network cannot exactly know whether the conressponding parameters have been optimized.
Therefore, we also prefer option 2.
Proposal 1: Keep the current definition of timeConnFailure.
2.2 DAPS HO
2.2.1 DAPS HO indication
In the email discussion [2], there were some discussion on whether to introduce an indicator indicating the DAPS HO. During the offline comments, some companies prefer to introduce this indicator in case of RLF in the target after DAPS HO. For this case, the parameters included in the RLF reports seem totally the same as the one for ordinary HO. 
It is possible that the network maintains different configuration parameters for DAPS HO and ordinary HO. Therefore, it is meaningful for the network to know for which kind of HO the RLF report is used.
Proposal 2: Include a DAPS HO indicator in the RLF-Report, in case the RLF occurs in the target cell after a DAPS HO.
2.2.3 Successful Fallback
In RAN2#114-e, it was agreed that the reestablishmentCellId in the RLF report is reused as in legacy.
26	For DAPS, the failedPCell and reestablishmentCellID in the RLF-report are reused as in legacy.
And the current definition of the reestablishmentCellId is listed below.
reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.
In RAN2#115-e, for the single failure (SF-1), it was also agreed to report RLF report for the following case. 
Single Failure while performing DAPS HO:
1) SF-1: Failure at the target cell (HOF) and successfully performing fallback 
Currently the UE sends the FailureInformation but with no detailed information compared to an RLF report.
2	For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following signalling is applied: The detailed handover failure related information are included in the RLF-Report and this RLF report can be fetched like any other RLF report.
It seems that the existing RLF report together with all the agreements cannot represent the fallback cell information. To support this case with RLF report. One solution is to redefine the reestablishmentCellId to support the fallback cell information. Besides, to differ from the too early ordinary HO, it is desirable to introduce an indicator as described in proposal 3. The other one is to introduce a new IE to represent the fallback information, e.g., fallbackIndicator. This can indicate that the UE performed successful fallback to the source cell if the fallbackIndicator is set to “TRUE”.
Proposal 3: For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following solutions can be applied:
· Option 1: redefine the reestablishmentCellId to support the fallback cell information
· Option 2: introduce a new IE, e.g., fallbackIndicator to indicate the successful fallback information
2.2.3 Signalling model
In RAN2#113bis-e, there were agreements on the DAPS HO MRO scenarios. 
=>	RAN2 to focus on the following DAPS scenarios:
a.	Scenario 1 (too late DAPS): 1a, 1b
b.	Scenario 2 (too early DAPS): 2a, 2b/2c
c.	Scenario 3 (DAPS to wrong cell): 3a, 3b/3c
FFS whether to merge scenarios 2b/2c and 3b/3c. 
Among the above DAPS scenarios [3], there are 1b and 3a for successive two failures during DAPS HO procedure. 
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Figure 14: Too Late DAPS: 1b – RLF after DAPS [3]
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Figure 19: DAPS to Wrong cell: 3a - RLF during HO [3]
In 1b, the UE fails to perform DAPS HO to the target cell and then experiences an RLF upon fallback with the source cell.  Therefore, the first failure occurs in the target cell. In 3a, upon detecting HOF with the target cell, the UE doesn’t perform fallback to the source. This hints that there has been RLF in the source, earlier than the HOF with the target cell or at the same point as the HOF with the target cell. Otherwise, the UE shall perform fallback. In this case, it seems possible that the first failure occurs in the source cell.
Besides, although RAN2 didn’t agree to continue further discussion on scenario 3d, this has been agreed in RAN3#111 as case 7 [4]. In this case, the first failure is the RLF in the source cell.
Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study.
[image: 75DAF5BF-3D30-496F-90A4-78F90B682E79]
Observation 1: The first failure in DAPS HO can occur in the source cell or target cell.
In RAN2#14-e, there was an FFS on the DAPS signalling model and there was no progress in RAN2#115-e.
13	FFS: Use separate IEs within the existing RLF-report to represent the second failure, and the first failure can be represented by reusing as much as possible existing IEs.
For DAPS HO, the failure in the target cell seems more important for the network to optimize the DAPS HO related parameters. 
With the previous analysis in mind, we prefer to update the wording for the FFS and proposal that:
Proposal 4: Use separate IEs within the existing RLF-report to represent the failure in the source, and the failure in the target can be represented by reusing as much as possible existing IEs.
2.3 SHR
2.3.1 Threshold for T304 is configured by source or target cell
It was agreed that the threshold of T304 is a percentage to indicate the ratio of the threshold value. Since different neighbour cells has different value of T304, it is not reasonable to blindly set the threshold value if the T304 is unknown to the MN. In some cases, small value of T304 and small percentage of the threshold will result a very small threshold value, and it may not be expected by source cell. Similarly, the threshold value may be very large. Therefore, we think that target cell should prepare the threshold for T304.
Proposal 5: The threshold for T304 should be configured by target cell.
2.3.2 Open issue for UP measurements for Successful Handover Report
The agreements related to UP measurement in RAN2#115-e meeting is:
	1	UP measurements for Successful Handover Report will be introduced as RAN3 required. FFS the details


LS [1] on UP measurements for SHR from RAN3 to RAN2 gives that: 
	RAN3 has discussed different use cases for the optimization of DAPS HO and CHO using information contained in the Successful Handover Report.
RAN3 has concluded that the introduction of User Plane measurements in the Successful Handover Report, such as e.g. user plane interruption time at HO, will help the network evaluate the performance of successful DAPS HO. 
Therefore, RAN3 respectfully asks RAN2 to further study the introduction of User Plane measurements (e.g. user plane interruption time at HO) in the SHR.


[Post115-e][899][SONMDT] also gives list of possible UP measurements and related definitions:
	A. User plane interruption at handover, as evaluated at MAC layer

Definition: Time between the reception of the first packet from the target cell and the time of reception of last packet from the source cell, measured at the time of reception of the first packet from the target cell.
Usefulness: This measurement indicates the actual performance of the handover in terms of whether the UE experienced any DL UP delay or not as measured at lower layers.
B. User plane interruption at handover, as evaluated at PDPC layer without considering duplicates

Definition: Time from the last packet received from the source and the first non-duplicate packet received from the target, measured at the time of reception of the first non-duplicate packet from the target cell.
Usefulness: Unlike A), this measurement represents the time without new packets being forwarded to upper layers. Hence, it indicates the actual interruption perceived by upper layers in the UE.
C. [bookmark: _Toc78470805][bookmark: _Toc79090371]Number of duplicated packets received from source and the target cell during the DAPS HO

Definition: The number of packets that were sent both from the source cell and the target cell while performing the handover
Usefulness: The source may not know if the same PDCP PDU has been received successfully by the UE from both source and target. For example, if the amount of successfully received duplicates from source and target is very high, the source may decide to trigger a DAPS HO a bit later or reduce duplicates’ generation, in order to reduce radio resource consumption and UE burden
D. Others. Please describe possible UP measurements and provide description on the “definition” and “usefulness”.



The UE has dual-protocol stack for DAPS HO. The source cell forwards PDCP packets to target cell. The source also send the SN STATUS TRASFER message to the target cell to inform which packets were sent to the UE, and the target cell will remove the transmitted packets by the source cell. The UE keeps receiving the packets from source cell until the random access success. After the random access, the UE begin to receive the packets from the target cell. The UE receives the duplicated packets between the time that the target cell receives the last SN STATUS TRASFER message and the source cell receives HANDOVER COMPLETE message. 
In the [Post115-e][899][SONMDT], a significant majority companies support option B because since it can show the interruption of upper layers and it reflects the actual interruption of DAPS HO. 
We think the option A can be also considered. Based on RAN2#106 agreement that “Mobility interruption time means the shortest time duration supported by the system during which a user terminal is not able to exchange user plane packets with any base station during transitions”, the interruption time should stop when the UE receives the first packet from source cell, no matter the packet is duplicated or non-duplicated. Also, option A can reflect the interruption time of lower layers and it is beneficial for optimization.
For the option C, even if the duplicated number of packets is recorded, it has no space to perform optimization since the number of duplicated packets is not depending on triggering DAPS HO early or late, it is only decided by the time between the source cell receives the last SN STATUS TRASFER message and the source cell receives HANDOVER COMPLETE message. Therefore, we do not think option 3 is useful.
Proposal 6: Both option A and B can be considered to define the interruption time. 
In Rel-16, the feature DAPS was introduced and the intention is to achieve high handover performance with 0ms interruption. In our understanding, RAN3 want RAN2 discuss the UP measurement for interruption time of DAPS HO. The interruption time aim to evaluate the performance of successful DAPS HO, then to do optimization on DAPS HO.
Based on the RAN3 LS, we think there may be two options:
1) Introduce UP interruption time as an information element in the SHR, and it is FFS on the range;
2) Introduce UP interruption time as a threshold, like T310/T312/T304, and it is FFS on the threshold values. For this option, the UE reports the SHR only if the interruption time is above a threshold (configured by the network side).
Proposal 7: It is proposed to discuss the two options for introducing UP interruption time for SHR:
Option 1: introduce UP interruption time as an information element in the SHR
Option 2: introduce UP interruption time as a threshold, like T310/T312/T304
2.3.3 Whether to include in SHR the ra-InformationCommon of RA report
If the SHR is trigged, it means the handover procedure is successful and it will trigger the UE records the RA-Report for the random access report information where the ra-InformationCommon is included in the RA-Report. And UE will report the RA-Report when UE receives the ra-ReportReq. Therefore, duplication reporting happens when SHR includes the ra-InformationCommon of RA report. Also, if RA information is included in every SHR report, the information size should be considered and the uplink overhead issue may be significant.
Proposal 8: SHR does not include the ra-InformationCommon.
2.3.4 Whether the SHR should include the best cell(s)
The measurement report, used to decide the candidate cell(s), is expected to include the best cell(s). Even if the best cell(s) is not included, there are also two solutions:
1. RAN2#114 meeting agrees that “Include in the SHR, the latest radio link quality of neighbour cells before HO execution for all HO types”. If there is no CHO failure, the network can know the best cell(s) from latest radio link quality of neighbour cells. 
2. If there is no CHO failure, UE will perform handover to the best cell(s) after access to the target cell.
3. If the CHO failure happens when no suitable CHO candidate cells, the UE will log such info in its RLF report, and then the network will know the problem. Also, after CHO failure, the UE will perform the cell selection where the cell quality is an important criteria for cell selection.
If the best cell(s) are in the candidate target cells, there is no need to include the best cell(s) information. If the best are not in the candidate target cells, some solutions also available for this problem. Therefore, in our opinion, including the best cell(s) in SHR has no enhancement for CHO procedure.
Proposal 9: SHR does not include the best cell(s).

3	Conclusion
In this paper, we discuss open issues for handover related SON aspects, and it is proposed:
Proposal 1: Keep the current definition of timeConnFailure.
Proposal 2: Include a DAPS HO indicator in the RLF-Report, in case the RLF occurs in the target cell after a DAPS HO.
Proposal 3: For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following solutions can be applied:
· Option 1: redefine the reestablishmentCellId to support the fallback cell information
· Option 2: introduce a new IE, e.g., fallbackIndicator to indicate the successful fallback information
Proposal 4: Use separate IEs within the existing RLF-report to represent the failure in the source, and the failure in the target can be represented by reusing as much as possible existing IEs.
Proposal 5: The threshold for T304 should be configured by target cell.
Proposal 6: Both option A and B can be considered to define the interruption time.
Proposal 7: It is proposed to discuss the two options for introducing UP interruption time for SHR:
Option 1: introduce UP interruption time as an information element in the SHR
Option 2: introduce UP interruption time as a threshold, like T310/T312/T304
Proposal 8: SHR does not include the ra-InformationCommon.
Proposal 9: SHR does not include the best cell(s).
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5	Annex
5.1 Changes of procedural text for CHO MRO
Main changes are:
1) Introduce CHO related HOF and RLF for the UE to record the variable VarRLF-Report
2) Introduce the description to support two successive failures for CHO
3) Limitation for UE not to report the VarRLF-Report after the first connection failure before detecting the second one
4) UE behaviours about adding CHO information to the variable VarRLF-Report:
a) CHOCellId	Comment by Huawei: RAN2#114-e:
7	For CHO, it is confirmed that a new CHOCellID is introduced in the RLF-Report to represent the CHO candidate cell selected after the first connection failure and before the reestablishment.

b) timeSinceCHOReconfig	Comment by Huawei: RAN2#114-e:
Agreements:
1	To represent Timer C, i.e. the “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell” introduce a new timer, e.g. timeSinceCHOReconfig.
c) configured CHO execution conditions	Comment by Huawei: RAN2#115
Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells

d) Time between fullfilment of triggering conditions	Comment by Huawei: RAN2#115-e:
The following type of CHO-related parameters are included in the RLF-Report for CHO for the moment:
		Time between fullfilment of triggering conditions
		the first satisfied event or condition
e) the first satisfied event or condition
f) timeCHOexeFailure	Comment by Huawei: [Huawei] explicit TimerD
5.2 Changes of procedural text for DAPS HO MRO
Main changes are:
1) Introduce DAPS HO related HOF and RLF for the UE to record the variable VarRLF-Report
2) Introduce the description to support two successive failures for DAPS HO
3) Limitation for UE not to report the VarRLF-Report after the first connection failure before detecting the second one
4) Introduce the UE behaviour to delete the variable VarRLF-Report for RLF in source if the UE performs successful DAPS HO with the target cell
5) UE behaviours about adding DAPS HO information to the variable VarRLF-Report:
a) RLF cause in source	Comment by Huawei: RAN2#113-e:
3	Include in the RLF report for DAPS HO the following information:
a.	RLF-cause of the RLF occurred in the source cell while performing a DAPS HO
b) timeConnSourceFailure	Comment by Huawei: Agreements in RAN2#115-e:
3	For the case of RLF in source cell while performing DAPS HO (i.e. before fallback), the follow time information is included in the RLF-Report:
a.	timeConnSourceFailure: The time elapsed since DAPS HO execution until RLF occurs in source cell while performing DAPS HO before the fallback
c) DAPS HO type	Comment by Huawei: [Huawei]proposed in the paper
d) Fallback Indicator

5.3	Changesof CHO and DAPS HO MRO for ASN.1 (RLF-Report)


RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        SEQUENCE {
                    physCellId-r16                       PhysCellId,
                    carrierFreq-r16                      ARFCN-ValueNR
                }
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    SEQUENCE {
                    physCellId-r16                   EUTRA-PhysCellId,
                    carrierFreq-r16                  ARFCN-ValueEUTRA
                }
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-r16            TimeUntilReconnection-r16                           OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, spare2, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
        [[
        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]],
        [[
        choCellId-r17						xxx                            OPTIONAL,
		timeSinceCHOReconfig-r17             INTEGER (0..xx)                                   OPTIONAL,
		configuredCHOExecution-r17			configuredCHOExecution-r17                       OPTIONAL,
		timeBetweenCHOTriggerConfig-r17		   INTEGER (0..xx)                                            OPTIONAL,
		firstTriggeredCond-r17				ENUMERATED {a3,a5}                                            OPTIONAL,
		[timeCHOexeFailure-r17                INTEGER (0..xx)                                   OPTIONAL,]
        rlf-Casue-inSource-r17 				ENUMERATED {xx},	Comment by Huawei: RAN2#113-e:
3	Include in the RLF report for DAPS HO the following information:
a.	RLF-cause of the RLF occurred in the source cell while performing a DAPS HO
		timeConnSourceFailure-r17             INTEGER (0..xx)                                   OPTIONAL,	Comment by Huawei: Agreements in RAN2#115-e:
3	For the case of RLF in source cell while performing DAPS HO (i.e. before fallback), the follow time information is included in the RLF-Report:
a.	timeConnSourceFailure: The time elapsed since DAPS HO execution until RLF occurs in source cell while performing DAPS HO before the fallback

        [hoType-v17                          	ENUMERATED {dapsho, spare1}                                    OPTIONAL,] 
        [fallbackIndicator-r17                      ENUMERATED {true}                                     OPTIONAL]      
        ]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...
    }
}
configuredCHOExecution-r17 ::=                SEQUENCE {
    a3-Offset                        MeasTriggerQuantityOffset                        	  OPTIONAL,
    a5-Threshold1                    MeasTriggerQuantity                            	  OPTIONAL,
    a5-Threshold2                    MeasTriggerQuantity                             	  OPTIONAL,
    timeToTrigger                    TimeToTrigger
}

MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,
    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,
    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=         SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueNR,
    measResultListLoggingNR-r16          MeasResultListLoggingNR-r16
}

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {
    physCellId-r16                       PhysCellId,
    resultsSSB-Cell-r16                  MeasQuantityResults,
    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL
}

MeasResult2EUTRA-r16 ::=             SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueEUTRA,
    measResultList-r16                   MeasResultListEUTRA
}

MeasResultRLFNR-r16 ::=              SEQUENCE {
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r16               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList                         OPTIONAL,
            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))                          OPTIONAL,
            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList                      OPTIONAL,
            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))                          OPTIONAL
        }                                                                                    OPTIONAL
    }
}

TimeSinceFailure-r16 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-r16 ::= INTEGER (0..172800)

	RLF-Report field descriptions

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap,csi-rsRLMConfigBitmap-v1650
These fields are used to indicate the CSI-RS indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF. The UE first fills in the csi-rsRLMConfigBitmap-r16 to indicate the first 96 CSI-RS indexes and then csi-rsRLMConfigBitmap-v1650 to indicate the latter 96 CSI-RS indexes. The first/leftmost bit in csi-rsRLMConfigBitmap-r16 corresponds to CSI-RS index 0, the second bit corresponds to CSI-RS index 1. The first/leftmost bit in csi-rsRLMConfigBitmap-v1650 corresponds to CSI-RS index 96, the second bit corresponds to CSI-RS index 97. These fields are included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure or the source PCell in which the fallback was successfully performed after connection failure.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes configured in the RLM configurations for the active BWP when the UE declares RLF or HOF.The first/leftmost bit corresponds to SSB index 0, the second bit corresponds to SSB index 1. This field is included only if the RadioLinkMonitoringConfig for the respective BWP is configured.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell, after failing to perform reestablishment. Value in seconds. The maximum value 172800 means 172800s or longer.

	choCellId
This field is used to indicate the CHO candidate cell selected after the first connection failure and before the reestablishment.

	timeSinceCHOReconfig
This field is used to indicate the time that elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell.

	configuredCHOExecution


	timeBetweenCHOTriggerConfig
This field is used to indicate the time between fullfilment of triggering conditions.

	firstTriggeredCond
This field is used to indicate the first satisfied CHO event.

	timeCHOexeFailure
This field is used to indicate the time that elapsed between the first CHO execution and the connection failure.

	rlf-Cause-inSource
This field is used to indicate the cause of the radio link failure that was detected in source PCell in case of DAPS HO.

	timeConnSourceFailure
This field is used to indicate the time that elapsed since the HO initialization received from source PCell until connection failure in the source PCell. Value in seconds. The maximum value xx means xxs or longer.

	fallbackIndicator
This field is used to indicate that the UE performs successful fallback to the source PCell.

	hoType
This field is used to indicate the type of the received HO initialization.



5.4	Changes of SHR
6.1	Procedural text
Main changes are:
1) UE behaviours about adding SuccHO informaton its variable VarSuccHO-Report, i.e. triggering conditions, store the successful handover information (including location information)
2) Indicate succHO-InfoAvailable in each completed message send in RRC procedure, i.e., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete message if it has available successful HO report to be reported
3) In UE information procedure, the UE set the SuccHO informaton in the UEInformationResponse message if it receives succho-ReportReq

ReportConfigSuccHO-Report-r17 ::=        SEQUENCE {
t310_threshold_ratio-r17			ENUMERATED {40%, 60%, 80%}		OPTIONAL,
t312_threshold_ratio-r17			ENUMERATED {20%, 40%, 60%, 80%}		OPTIONAL,
t304_threshold_ratio-r17			ENUMERATED {40%, 60%, 80%}		OPTIONAL
}

	t310_threshold_ratio
The T310_threshold_ratio is to indicate the ratio of the threshold value over the siganlled T310 value. For example, if the signalled T310 value is ms100, and T310_threshold_ratio is 40%, the T310 theshold for the successful handover report is 40ms.

	the above field descriptions can be applied for other fields
To be added



Regarding where to include the configuration, there may be some options:
· The IE ReportConfigNR, e.g. PeriodicalReportConfig, EventTriggerConfig
· The same level as T310/T312/T304. T310 is included in the IE RLF-TimersAndConstants, UE-TimersAndConstants. T312 is included in the IE measObjectNR, and the IE ReportConfigNR includes userT312-r16.  T304 is included in the IE ReconfigurationWithSync
· In the handover command message, e.g. in the IE ReconfigurationWithSync
· In the IE otherConfig

6.2.2	SuccHO Report in UE information procedures

[bookmark: _Toc60777517][bookmark: _Toc76423805]–	UE-MeasurementsAvailable
The IE UE-MeasurementsAvailable is used to indicate all relevant available indicators for UE measurements.
UE-MeasurementsAvailable information element
-- ASN1START
-- TAG-UE-MeasurementsAvailable-START

UE-MeasurementsAvailable-r16 ::=              SEQUENCE {
    logMeasAvailable-r16                         ENUMERATED {true}               OPTIONAL,
    logMeasAvailableBT-r16                       ENUMERATED {true}               OPTIONAL,
    logMeasAvailableWLAN-r16                     ENUMERATED {true}               OPTIONAL,
    connEstFailInfoAvailable-r16                 ENUMERATED {true}               OPTIONAL,
    rlf-InfoAvailable-r16                        ENUMERATED {true}               OPTIONAL,
...,
succHO-InfoAvailable-r17                        ENUMERATED {true}               OPTIONAL
}

-- TAG-UE-MeasurementsAvailable-STOP
-- ASN1STOP



[bookmark: _Toc60777131][bookmark: _Toc76423417]–	UEInformationRequest
The UEInformationRequest message is used by the network to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
UEInformationRequest message
-- ASN1START
-- TAG-UEINFORMATIONREQUEST-START

UEInformationRequest-r16 ::=     SEQUENCE {
    rrc-TransactionIdentifier        RRC-TransactionIdentifier,
    criticalExtensions               CHOICE {
        ueInformationRequest-r16         UEInformationRequest-r16-IEs,
        criticalExtensionsFuture         SEQUENCE {}
    }
}

UEInformationRequest-r16-IEs ::= SEQUENCE {
    idleModeMeasurementReq-r16       ENUMERATED{true}                         OPTIONAL, -- Need N
    logMeasReportReq-r16             ENUMERATED {true}                        OPTIONAL, -- Need N
    connEstFailReportReq-r16         ENUMERATED {true}                        OPTIONAL, -- Need N
    ra-ReportReq-r16                 ENUMERATED {true}                        OPTIONAL, -- Need N
rlf-ReportReq-r16                ENUMERATED {true}                        OPTIONAL, -- Need N
    mobilityHistoryReportReq-r16       ENUMERATED {true}                        OPTIONAL, -- Need N
    lateNonCriticalExtension         OCTET STRING                             OPTIONAL,
    nonCriticalExtension             SEQUENCE {}                              OPTIONAL
}

UEInformationRequest-r16-IEs ::= SEQUENCE {
	succho-ReportReq-r17                ENUMERATED {true}                        OPTIONAL -- Need N
}

-- TAG-UEINFORMATIONREQUEST-STOP
-- ASN1STOP

	UEInformationRequest-IEs field descriptions

	connEstFailReportReq
This field is used to indicate whether the UE shall report information about the connection failure.

	idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurement information, if available, to the network in the UEInformationResponse message.  

	logMeasReportReq
This field is used to indicate whether the UE shall report information about logged measurements.

	mobilityHistoryReportReq
This field is used to indicate whether the UE shall report information about mobility history information.

	ra-ReportReq
This field is used to indicate whether the UE shall report information about the random access procedure.

	rlf-ReportReq
This field is used to indicate whether the UE shall report information about the radio link failure.

	succho-ReportReq
This field is used to indicate whether the UE shall report information about the successful handover.




[bookmark: _Toc60777132][bookmark: _Toc76423418]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

UEInformationResponse-r17-IEs ::=    SEQUENCE {
succho-Report-r17                       SuccHO-Report-r17                      OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

SuccHO-Report-r17 ::=            SEQUENCE {
Field 1:	Source cell id and measurements
Field 2:	Target cell id and measurements
RAN2#113-e agreement: The source cell and target cell related identifiers and measurements are to be included in the successful HO report.

Field 3:	Candidate target cells’ measurements (for CHO)
RAN2#113b-e agreement: a.	Latest radio measurement results of the candidate target cells in the case of conditional HO.

Field 4:	Neighbour cells’ measurements (for all HO types)
RAN2#114-e agreement:	35	Include in the SHR, the latest radio link quality of neighbour cells before HO execution for all HO types.

Field 5:	A flag to indicate RLF issues in source cell during DAPS HO
RAN2#113b-e agreement: b.	Flag to indicate RLF issues in source cell during DAPS HO

Field 6:	Time between CHO configuration and CHO execution
RAN2#113b-e agreement:	a.	Time elapsed between the CHO execution towards the target cell and the corresponding latest CHO configuration received for the selected target cell

Field 7:	Location info
RAN2#113b-e agreement: 5	Location information is included as part of the successful HO report.
RAN2#114-e agreement:	36	For location config/reports for SHR, location info for RLF report can be reused.
	
	,
    ...
}


	SuccHO-Report field descriptions

	Field 1
This field is used to indicate whether XXX.

	Field 2
.

	Field 3
.




6.2.3	UE variable

[bookmark: _Toc60777581][bookmark: _Toc76423869]7.4	UE variables
NOTE:	To facilitate the specification of the UE behavioural requirements, UE variables are represented using ASN.1. Unless explicitly specified otherwise, it is however up to UE implementation how to store the variables. The optionality of the IEs in ASN.1 is used only to indicate that the values may not always be available.
[bookmark: _Toc60777582][bookmark: _Toc76423870]–	NR-UE-Variables
This ASN.1 segment is the start of the NR UE variable definitions.
-- ASN1START
-- NR-UE-VARIABLES-START

NR-UE-Variables DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
    ARFCN-ValueNR,
    CellIdentity,
    EUTRA-PhysCellId,
    MeasId,
    MeasIdToAddModList,
    MeasIdleCarrierEUTRA-r16,
    MeasIdleCarrierNR-r16,
    MeasResultIdleEUTRA-r16,
    MeasResultIdleNR-r16,
    MeasObjectToAddModList,
    PhysCellId,
    RNTI-Value,
    ReportConfigToAddModList,
    RSRP-Range,
    SL-MeasId-r16,
    SL-MeasIdList-r16,
    SL-MeasObjectList-r16,
    SL-ReportConfigList-r16,
    SL-QuantityConfig-r16,
    Tx-PoolMeasList-r16,
    QuantityConfig,
    maxNrofCellMeas,
    maxNrofMeasId,
    maxFreqIdle-r16,
    PhysCellIdUTRA-FDD-r16,
    ValidityAreaList-r16,
    CondReconfigToAddModList-r16,
    ConnEstFailReport-r16,
    LoggingDuration-r16,
    LoggingInterval-r16,
    LogMeasInfoList-r16,
    LogMeasInfo-r16,
    RA-Report-r16,
    RLF-Report-r16,
    TraceReference-r16,
    WLAN-Identifiers-r16,
    WLAN-NameList-r16,
    BT-NameList-r16,
    PLMN-Identity,
    maxPLMN,
    RA-ReportList-r16,
    VisitedCellInfoList-r16,
    AbsoluteTimeInfo-r16,
    LoggedEventTriggerConfig-r16,
    LoggedPeriodicalReportConfig-r16,
    Sensor-NameList-r16,
    PLMN-IdentityList2-r16,
    AreaConfiguration-r16,
    maxNrofSL-MeasId-r16,
    maxNrofFreqSL-r16,
    maxNrofCLI-RSSI-Resources-r16,
    maxNrofCLI-SRS-Resources-r16,
    RSSI-ResourceId-r16,
SRS-ResourceId,
SuccHO-Report-r17
FROM NR-RRC-Definitions;

-- NR-UE-VARIABLES-STOP
-- ASN1STOP

[Rapp] According to the previous RAN2 agreements, varSuccHOReport was agreed for SHR. In TS 38.331, VarRLF-Report is used for RLF report, so VarSuccHO-Report is suggested.
[bookmark: _Toc60777597][bookmark: _Toc76423885]–	VarSuccHO-Report
The UE variable VarSuccHO-Report includes the successful handover related information.
VarSuccHO-Report UE variable
-- ASN1START
-- TAG-VARSUCCHO-REPORT-START

VarSuccHO-Report-r17 ::=    SEQUENCE {
    succho-Report-r17			SuccHO-Report-r17
}

-- TAG-VARSUCCHO-REPORT-STOP
-- ASN1STOP


6.2.4	UE capability

-- Regular non-critical extensions:
UE-NR-Capability-v1610 ::=               SEQUENCE {
    inDeviceCoexInd-r16                     ENUMERATED {supported}                                        OPTIONAL,
    dl-DedicatedMessageSegmentation-r16     ENUMERATED {supported}                                        OPTIONAL,
    nrdc-Parameters-v1610                   NRDC-Parameters-v1610                                         OPTIONAL,
    powSav-Parameters-r16                   PowSav-Parameters-r16                                         OPTIONAL,
    fr1-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,
    fr2-Add-UE-NR-Capabilities-v1610        UE-NR-CapabilityAddFRX-Mode-v1610                             OPTIONAL,
    bh-RLF-Indication-r16                   ENUMERATED {supported}                                        OPTIONAL,
    directSN-AdditionFirstRRC-IAB-r16       ENUMERATED {supported}                                        OPTIONAL,
    bap-Parameters-r16                      BAP-Parameters-r16                                            OPTIONAL,
    referenceTimeProvision-r16              ENUMERATED {supported}                                        OPTIONAL,
    sidelinkParameters-r16                  SidelinkParameters-r16                                        OPTIONAL,
    highSpeedParameters-r16                 HighSpeedParameters-r16                                       OPTIONAL,
    mac-Parameters-v1610                    MAC-Parameters-v1610                                          OPTIONAL,
    mcgRLF-RecoveryViaSCG-r16               ENUMERATED {supported}                                        OPTIONAL,
    resumeWithStoredMCG-SCells-r16          ENUMERATED {supported}                                        OPTIONAL,
    resumeWithStoredSCG-r16                 ENUMERATED {supported}                                        OPTIONAL,
    resumeWithSCG-Config-r16                ENUMERATED {supported}                                        OPTIONAL,
    ue-BasedPerfMeas-Parameters-r16         UE-BasedPerfMeas-Parameters-r16                               OPTIONAL,
    son-Parameters-r16                      SON-Parameters-r16                                            OPTIONAL,
    onDemandSIB-Connected-r16               ENUMERATED {supported}                                        OPTIONAL,
    nonCriticalExtension                    UE-NR-Capability-v1640                                        OPTIONAL
}


[bookmark: _Toc60777480][bookmark: _Toc76423768]–	SON-Parameters
The IE SON-Parameters contains SON related parameters.
SON-Parameters information element
-- ASN1START
-- TAG-SON-PARAMETERS-START

SON-Parameters-r16 ::= SEQUENCE {
    rach-Report-r16        ENUMERATED {supported}    OPTIONAL,
...,
	succho-Report-r17	      ENUMERATED {supported}    OPTIONAL
}

-- TAG-SON-PARAMETERS-STOP
-- ASN1STOP
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