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1
Introduction
At RAN2#114-e meeting, some agreements were made for handover related SON aspects [1], and the following two email discussions were agreed to discuss open issues:

· [Post114-e][850][SON/MDT] Modeling of CHO and DAPS related RLF reports (Ericsson)
· [Post114-e][851][SON/MDT] Procedures and Modeling of successful HO report (Huawei)

In this paper, based on the email discussion post-RAN2#114-e #850 and #851, we are to address open issues.
2
Discussion
W2.1
CHO
Issue 1: About the need of the timer D “Time elapsed between CHO execution until the first HOF/RLF”
If CHO is not executed, the legacy timer timeConnFailure is used to indicate the time from the reception of RRCReconfiguration to the time when connection failure happens.
In RAN2#114-e meeting, timer C was agreed, i.e. “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell”. We think timer D can be derived based on timer C and the legacy timer timeConnFailure.

Proposal 1: Timer D can be derived based on the agreed timer C and the legacy timer timeConnFailure.

In section 2.2.2, time between successive failures was discussed. For CHO, we think successive failures may also happen, e.g. CHO failure and CHO recovery failure. In this case, we suggest to discuss the time between successive CHO failures.
For the second handover failure, there are two options:
1.
Option-1: 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

2.
Option-2: In case UE experiences multiple report triggers/ events, the UE stores multiple reports that the network can retrieve
Firstly, we think that RLF report may be further extended, e.g. logging of 3rd RLF report, so we prefer a extensible way for Rel-17. Secondly, we think that most of parameters of current RLF report will be used for the 2nd RLF report, so a simple way is to just create a list and each entry represents a separate RLF report. However, currently there are some mandatory IEs inside R16 RLF report, and the IEs need to be reviewed if following option 2. In general, we prefer option 2.
Proposal 2: The 1st and 2nd RLF report use the same structure (i.e. R16 RLF report).
2.2
DAPS
Issue 1: Whether the legacy timer timeConnFailure represents “The elapsed time between the execution of DAPS and HOF or RLF in target cell”
We think the legacy timer should be defined as the elapsed time between execution of DAPS and HOF or RLF in either source cell or target cell. For issue 1, the definition only relates to the HOF or RLF in target cell, but we think it will limit the usage of the legacy timer and put unnecessary complexities to UE side.
Proposal 3: The legacy timer timeConnFailure represents “The elapsed time between the execution of DAPS and HOF or RLF in either source cell or target cell”.

Related to the scenario of RLF in source cell while performing DAPS HO (i.e. before fallback), there are two solutions:
1)
timeConnSourceFailure: The time elapsed since DAPS HO execution until RLF occurs in source cell before fallback

2)
timeBetweenTwoFailure: time between successive failure (failure in source (or target) and second failure in target (or source)) in DAPS HO
Related to proposal 3, we prefer option 2) for the scenario of RLF in source cell.
Proposal 4: It is proposed to introduce timeBetweenTwoFailures, i.e. time between successive failure (failure in source (or target) and second failure in target (or source)) in DAPS HO.
Related to the scenario of RLF in source cell after fallback, there are two options:

•
Option 1: Introduce a new timer, e.g. timeSinceFallback, representing the time elapsed between the HO execution (or the fallback) and the RLF in the source.

•
Option-2: Reuse timeConnFailure (i.e. the time between DAPS HO execution and RLF) and introduce a “DAPS fallback” indication

We think option 3 can be considered, firstly the definition of TimeConnFailure is the same as proposal 3, so the legacy IE can be reused. For the “DAPS fallback” indication, we do not think it is needed as the network can deduce fallback based on RLF report 1 and RLF report 2.
Proposal 5: Related to the scenario of RLF in source cell after fallback, it is proposed to reuse timeConnFailure.
For other DAPS parameters, we prefer to introduce handover type indication. The indication was discussed in previous RAN2 meetings, and there was some support. We think the indication can help network better identify handover problems.
Handover type indicator in case of RLF in target cell after successful HO i.e., indication that the last handover before the RLF was a DAPS HO.
Proposal 6: It is proposed to introduce handover type indicator in RLF reports.
2.3
SHR
2.3.1
Related to email discussion [Post114-e][851]
In the email discussion “[Post114-e][851][SONMDT] Procedures and Modeling of successful HO report (Huawei)”, we are to discuss the following open issues:
(1) thresholds of T310/T312/T304

(2) whether the SHR should include ra-InformationCommon of RA report

(3) whether the SHR should include the best cell(s)
(1) thresholds of T310/T312/T304

RAN2 agreed on thresholds in previous meetings, and the thresholds should be smaller than the configured T310/T312/T304 values. During email discussion, some companies thought that too big or too small values for thresholds are inappropriate, and there were also proposed solutions from companies, so we list them as below:

Option 1: create new values for thresholds
For this option, it is proposed to have some new values for thresholds, and they can be X% of existing defined values. For example, if 40%, 60% and 80% for each value are to be defined for T 310/T312/T304 (except 0ms), details can be found in the following table.

	Timer
	Values
	Thresholds

	T310
	t310                                ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000},


	20ms, 30ms, 40ms
40ms, 60ms, 80ms

80ms, 120ms, 160ms

200ms, 300ms, 400ms
400ms, 600ms, 800ms

800ms, 1200ms, 1600ms

1600ms, 2400ms, 3200ms

2400ms, 3600ms, 4800ms

32 values (5 bits needed)

	T312
	T312-r16 ::=           

ENUMERATED { ms0, ms50, ms100, ms200, ms300, ms400, ms500, ms1000}


	20ms, 30ms, 40ms

40ms, 60ms, 80ms

80ms, 120ms, 160ms

120ms, 180ms, 240ms

160ms, 240ms, 320ms
200ms, 300ms, 400ms

400ms, 600ms, 800ms

28 values (5 bits needed)

	T304
	t304          


ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},


	20ms, 30ms, 40ms

40ms, 60ms, 80ms

60ms, 90ms, 120ms

80ms, 120ms, 160ms

200ms, 300ms, 400ms

400ms, 600ms, 800ms

800ms, 1200ms, 1600ms

4000ms, 6000ms, 8000ms

32 values (5 bits needed)


Option 2: only signal ratios
The option is similar as option 1 but only some ratios are signalled from network to UE. Here is an example:
T310 is defined as below:

t310                                ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000, ms4000, ms6000},
The new field t310_threshold_SHR can be {40%, 60%, 80%} (2 bits). If the t310 is ms100 and t310_threshold_SHR is 40%, the UE will set the t310 threshold for SHR to 100ms*40%=40ms.

Between option 1 and option 2, we think option 2 has less signalling overhead, and the granularity is more flexible.
Proposal 7: It is proposed to signal ratios for thresholds for T310/T312/T304, and the ratios can be selected from 20%, 40%, 60%, 80% or other values (between 0% and 100%).
(2) whether the SHR should include ra-InformationCommon of RA report

In current TS 38.331, ra-InformationCommon is included in RA report or RLF report, and the field has at most 200 perRAInfo. It can be seen that the the overhead of the field ra-InformationCommon may be large, so it needs careful check whether the field should be included in the SHR or not.
RA-Report-r16 ::=                    SEQUENCE {

    cellId-r16                           CHOICE {

        cellGlobalId-r16                     CGI-Info-Logging-r16,

        pci-arfcn-r16                        SEQUENCE {

            physCellId-r16                       PhysCellId,

            carrierFreq-r16                      ARFCN-ValueNR

        }

    },

    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL,
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized,

                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI,

                                                    spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    ...

}

RA-InformationCommon-r16 ::=         SEQUENCE {

    absoluteFrequencyPointA-r16          ARFCN-ValueNR,

    locationAndBandwidth-r16             INTEGER (0..37949),

    subcarrierSpacing-r16                SubcarrierSpacing,

    msg1-FrequencyStart-r16              INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msg1-FrequencyStartCFRA-r16          INTEGER (0..maxNrofPhysicalResourceBlocks-1)     OPTIONAL,

    msg1-SubcarrierSpacing-r16           SubcarrierSpacing                                OPTIONAL,

    msg1-SubcarrierSpacingCFRA-r16       SubcarrierSpacing                                OPTIONAL,

    msg1-FDM-r16                         ENUMERATED {one, two, four, eight}               OPTIONAL,

    msg1-FDMCFRA-r16                     ENUMERATED {one, two, four, eight}               OPTIONAL,

    perRAInfoList-r16                    PerRAInfoList-r16,

    ...

}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..200)) OF PerRAInfo-r16

PerRAInfo-r16 ::=                    CHOICE {

    perRASSBInfoList-r16                 PerRASSBInfo-r16,
    perRACSI-RSInfoList-r16              PerRACSI-RSInfo-r16

}

RLF-Report-r16 ::=                   CHOICE {

    nr-RLF-Report-r16                    SEQUENCE {

        <Partially omitted>
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,

        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,

        ...,

        [[

        csi-rsRLMConfigBitmap-v1650          BIT STRING (SIZE (96))                              OPTIONAL
        ]]

    },

    eutra-RLF-Report-r16                 SEQUENCE {

        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,

        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...

    }

}
ra-InformationCommon

This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-report, this field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.
We think that ra-InformationCommon is useful but we have the following concerns:

· It is useful only for some cases, e.g. related to T304 threshold

· The information size should be considered. Otherwise, if ra info is included in every SHR report, the uplink overhead issue may be significant

If the field is to be included in the SHR, some conditions are needed in order to avoid signalling overhead issue. Some candidate solutions are as below:

· Coupled with T304 threshold, e.g. if the network configures the SHR and T304 threshold for the UE, the UE will log the SHR together with ra-InformationCommon and report all of them to the network side, otherwise, ra-InformationCommon is not logged
· Coupled with the number of preamble attempt in target cell, e.g. if the number of preamble attempt in target cell exceeds a threshold, ra-InformationCommon should be logged, otherwise, ra-InformationCommon is not logged
Proposal 8: It is proposed to introduce ra-InformationCommon in the SHR and conditions can be: coupled with T304 threshold, coupled with the number of preamble attempt in target cell.
(3) Whether the SHR should include the best cell(s)
One FFS for the SHR is:
a.
Latest radio measurement results of the candidate target cells in the case of conditional HO. FFS best cell(s) should be included in.
In our opinion, 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 cell(s) are not in the candidate target cells, there may be the following possibilities:

-
If there is no CHO failure, the SHR report is sufficient

-
If there is CHO failure, the UE will log such info in its RLF report, and then the network will know the problem

In general, we do not see the need to include the best cell(s) in the SHR.
Proposal 9: For SHR with CHO, best cell(s) are not included.
2.3.2
Related to the incoming RAN3 LS on UP measurements for SHR
RAN3#112-e agreed on a LS [2], and the content is as below:

	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.


For the UP interruption time, the definition has been defined in SA4 TS 38.133. In Rel-16, the feature DAPS was introduced and the intention is to achieve high handover performance with 0ms interruption. 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 10: 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

3
Conclusions
In this paper, we discuss the open issues for handover related SON aspects, and it is proposed:

Proposal 1: Timer D can be derived based on the agreed timer C and the legacy timer timeConnFailure.

Proposal 2: The 1st and 2nd RLF report use the same structure (i.e. R16 RLF report).
Proposal 3: The legacy timer timeConnFailure represents “The elapsed time between the execution of DAPS and HOF or RLF in either source cell or target cell”.

Proposal 4: It is proposed to introduce timeBetweenTwoFailures, i.e. time between successive failure (failure in source (or target) and second failure in target (or source)) in DAPS HO.
Proposal 5: Related to the scenario of RLF in source cell after fallback, it is proposed to reuse timeConnFailure.
Proposal 6: It is proposed to introduce handover type indicator in RLF reports.
Proposal 7: It is proposed to signal ratios for thresholds for T310/T312/T304, and the ratios can be selected from 20%, 40%, 60%, 80% or other values (between 0% and 100%).
Proposal 8: It is proposed to introduce ra-InformationCommon in the SHR and conditions can be: coupled with T304 threshold, coupled with the number of preamble attempt in target cell.
Proposal 9: For SHR with CHO, best cell(s) are not included.
Proposal 10: 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

4
References
[1]
Draft_R2-114-e_Meeting_Report_v1
[2]
R2-2106942
LS on UP measurements for Successful Handover Report

Source: RAN3
To: RAN2
1 / 7

