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Introduction
[bookmark: _Hlk36540367]This document provides the summary of all the contributions submitted to 8.13.2.1 agenda item (agenda Handover related SON aspects) of RAN2#112-e meeting. The following categorization has been used in this document.
· Cat-a-Proposal: a potential easy agreement, e.g. Proposals where consensus exists, that seem straightforward to agree.
· Cat-b-Proposal: need further discussion. These should be tagged with e.g. [FFS] so they are clearly visible, and should indicate what the primary controversy is.
· Cat-c-Proposal: a candidate for immediate postpone, e.g. issues that may require other WG discussions or is contentious such that it is unlikely to converge at e-Meeting. 
· Cat-x-Proposal: a candidate for not treating due to various reasons, e.g., already captured in the specification.

[bookmark: _Ref178064866]Discussion
Summary of AI 8.13.2.1 - Handover related SON aspects  
CHO related aspects
Scenarios
In [1], CATT proposes to review the definitions of the scenario agreed in RAN2#112.
Proposal: Revise the wording of the scenarios descriptions as below to avoid ambiguous comprehension:
a. A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
b. A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]c. A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
Proposal: Clarify the CHO successful reestablishment scenarios using the following statement:
d. A UE that has stored valid CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
e. A UE that has stored valid CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
f. A UE that has stored valid CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
In [1], it is also proposed that new CHO scenarios should be captured:
Proposal: RAN2 to consider the following CHO scenarios:
g. CHO success - RLF at target cell soon
h. RLF/HOF - CHO recovery success - RLF at target cell soon
i. CHO failure - CHO recovery success - RLF at target cell soon
In [7], Lenovo proposes the following:
Proposal: In case of RLF/HO Failure/CHO Failure with CHO Recovery Success followed by an RLF, the UE stores/reports both failure information of the first failure (initial RLF/HOF/initial CHO execution failure) and another failure (RLF failure) related information to the network.
In [9], Huawei proposes the following:
Proposal: For CHO MRO, RAN2 should consider the following scenarios：
· Scenario 1: Unsuccessful CHO due to late CHO execution ->too late CHO
· Sub-scenario 1a: successful reestablishment to the candidate CHO target cell without CHO execution;
· Sub-scenario 1b: unsuccessful reestablishment to the candidate CHO target cell (the agreed scenario a) without CHO execution;
· Sub-scenario 1c:reestablishment to a non-candidate CHO cell without CHO execution;
· Scenario 2a: Unsuccessful CHO due to early CHO execution and back to the source cell-> too early CHO
· Scenario 3: Unsuccessful CHO due to wrong CHO execution /wrong legacy HO and back to a third cell ->CHO to wrong cell
· Sub-scenario 3a: successful reestablishment to another candidate CHO target cell after unsuccessful CHO execution;
· Sub-scenario 3b: unsuccessful reestablishment to another candidate CHO target cell after unsuccessful CHO execution (the agreed scenario b);
· Sub-scenario 3c: reestablishment to a non-candidate CHO cell after unsuccessful CHO execution;
· Sub-scenario 3d: successful reestablishment to the candidate CHO target cell after unsuccessful legacy HO;
· Sub-scenario 3e: unsuccessful reestablishment to the candidate CHO target cell after unsuccessful legacy HO (the agreed scenario c);
In [17], Google proposes the following:
Proposal: Remove the scenarios c “A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.”
Rapporteur´s summary on CHO scenarios
Regarding new scenarios to capture as proposed in [9][1], Rapporteur suggests discussing the proposals from Huawei in [9], since the scenario proposed in [1] are covered by [9]. Rapporteur also notes some of the scenarios seem to be already included in RAN#112, ie.subscenario 1a, 3b, 3e:
[bookmark: _Ref62049760][bookmark: _Toc62207294]For CHO MRO, RAN2 should consider the following scenarios：
· Scenario 1: Unsuccessful CHO due to late CHO execution ->too late CHO
· Sub-scenario 1a: successful reestablishment to the candidate CHO target cell without CHO execution;
· Sub-scenario 1b: unsuccessful reestablishment to the candidate CHO target cell (the agreed scenario a) without CHO execution;
· Sub-scenario 1c:reestablishment to a non-candidate CHO cell without CHO execution;
· Scenario 2a: Unsuccessful CHO due to early CHO execution and back to the source cell-> too early CHO
· Scenario 3: Unsuccessful CHO due to wrong CHO execution /wrong legacy HO and back to a third cell ->CHO to wrong cell
· Sub-scenario 3a: successful reestablishment to another candidate CHO target cell after unsuccessful CHO execution;
· Sub-scenario 3b: unsuccessful reestablishment to another candidate CHO target cell after unsuccessful CHO execution (the agreed scenario b);
· Sub-scenario 3c: reestablishment to a non-candidate CHO cell after unsuccessful CHO execution;
· Sub-scenario 3d: successful reestablishment to the candidate CHO target cell after unsuccessful legacy HO;
· Sub-scenario 3e: unsuccessful reestablishment to the candidate CHO target cell after unsuccessful legacy HO (the agreed scenario c);

Regarding the proposal in [1] to revise the wording of the agreement in RAN2#112, Rapporteur believes that the proposals from CATT are sensible but he is wondering whether it is necessary to spend time improving the wording of a previous agreement, unless there is something that is really ambiguous/wrong. Hence it is instead proposed to spend time on discussing new scenarios (as proposed in Cat-b-Proposal 1).
[bookmark: _Toc62207516][bookmark: _Toc62115450][bookmark: _Toc62115470]Revise the wording of the scenarios descriptions as below to avoid ambiguous comprehension:
a. [bookmark: _Toc62207517][bookmark: _Toc62115451][bookmark: _Toc62115471]A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
b. [bookmark: _Toc62207518][bookmark: _Toc62115452][bookmark: _Toc62115472]A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
c. [bookmark: _Toc62207519]A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
[bookmark: _Toc62207520]Clarify the CHO successful reestablishment scenarios using the following statement:
d. [bookmark: _Toc62207521]A UE that has stored valid CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
e. [bookmark: _Toc62207522]A UE that has stored valid CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
Regarding the proposal to delete scenario C agree in RAN2#112 as proposed in [17], Rapporteur notes that according to TS 38.331, the CHO configuration stored in VarConditionalReconfig is only removed “when MAC of an NR cell group successfully completes a Random Access procedure triggered above”. Hence in case of HOF, the UE does not successfully complete the HO towards the target and the CHO configuration is not stored. Hence, from current specification it seems still possible for the UE to perform a reestablishment on a CHO candidate target cell upon failure of ordinary HO. For this reason, it is proposed to classify this proposal as cat-x.
Remove the scenarios c “A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.”

CHO-related parameters 
In [1], CATT proposes the following:
Proposal: Introduce time elapsed since CHO execution until connection failure based on RAN3 requirement.
Proposal : List of candidate cells IDs for CHO should be included in the RLF report.
Proposal: Implicit way could be used to distinguish normal handover and conditional handover.
In [4], Sharp proposes the following:
Proposal: the CHO type indication in RLF-report should be discussed after RAN2 concludes more information in RLF-report for all CHO related failure case.
Proposal: when RLF occurs to a UE that has stored CHO configuration, the candidate cell list, the radio measurement results of each candidate cell, or at least which event of the execution condition is not fulfilled are included in the RLF-report.
Proposal: For CHO failure, the radio measurement results of the target cell and other candidate cells, or at least whether the events of the execution condition are fulfilled or not are included in the RLF-report.
Proposal: in case of a CHO is executed due to a cell selection, set the reestablishmentCellId in the RLF-report to cell identity of the target cell of the CHO.
In [7], Lenovo proposes the following:
Proposal: Reuse the existing IE i.e. TimeConnFailure to indicate the time elapsed since initial CHO execution until connection failure with updates for field description if necessary.
Proposal: The UE reports the time between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell received at UE at least in the CHO failure case.
Proposal: The UE reports the time between the UE receiving the CHO command and RLF, or the time elapsed between CHO failure and the next time the UE comes to RRC CONNECTED, or the time elapsed between CHO failure and reestablishment RLF/CEF report request to the network, by reusing the existing timeConnFailure or timeUntilReconnection or timeSinceFailure with updates for field description if necessary.
Proposal: The UE can report the CHO candidate cell list to the network in the RLF-Report. 
Proposal: The UE can report the CHO execution condition(s) including A3 and/or A5 offset/thresholds and the corresponding TTT value to the network in the RLF-Report. 
[bookmark: _Hlk61340678]Proposal: The UE can report an explicit CHO failure indicator to the network in the RLF-Report .
Proposal: Whether the execution condition associated with CHO recovery cell is met or not should be reported in the case that UE successfully performs CHO recovery.

In [9], Huawei proposes the following:
Proposal : Delete the RAN2 agreement on the time between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case.
Proposal 5a: To support CHO MRO, the following failure information should be included in the RLF report:
· reestablishmentCellId can indicate the successful CHO cell; 
· new cell information IE, e.g., CHOCellId, to indicate the selected CHO cell after the first connection failure and before the reestablishment;
· new time IE, e.g., timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one;
· new time IE, e.g., timeCHOexeFailure, to indicate the time elapsed since the CHO execution until the (first) connection failure;
· new HO type IE, e.g., CHO;
Proposal: Reuse the previousPCellId-r16 for the source cell in which the UE received the CHO, the failedPCellId-r16 for the target cell towards which the CHO was executed or the failure is detected, the reestablishmentCellId-r16 is used to indicate the legacy reestablishment cell or the successful CHO cell, and introduce the choCellId-r17 for the cell in which the second failure is detected after the first CHO failure or source RLF.
Proposal: The candidate target cells as configured in the CHO configuration are not reported by the UE but stored by the network implementation.
Proposal: Regarding the CHO-related timers, Option C, H and I will not be included in the RLF report while option G is included with the rewording:
g.	 In case of multiple failures case, UE includes the time elapsed since CHO configuration until connection failure (TimeConnFailure), time elapsed since the last radio link or handover failure (TimeSinceFailure) in each RLF-Report and new time elapsed since CHO execution until connection failure (timeCHOexeFailure).
Proposal: Send a reply LS to RAN3, that RAN2 has agreed for UE to report:
· the time elapsed since CHO execution initialization until connection failure to network;
· the above new enhanced failure information related to successive failures scenario;
· explicit indicator to indicator the handover type, e.g., DAPS HO, CHO.
In [11], Ericsson proposes the following:
[bookmark: _Toc53994574][bookmark: _Toc61274526][bookmark: _Toc61275800][bookmark: _Toc61276429][bookmark: _Ref61512022][bookmark: _Toc61517489]Proposal: RAN2 to include in the content of the RLF report content in case of “Unsuccessful CHO due to late CHO execution” the following information:
0. [bookmark: _Toc53994575][bookmark: _Toc61517490][bookmark: _Toc61274527][bookmark: _Toc61275801][bookmark: _Toc61276430]The time between reception of the conditional handover configuration to the time it experienced the RLF in the source, 
0. [bookmark: _Toc53994578][bookmark: _Toc61274530][bookmark: _Toc61275804][bookmark: _Toc61276433][bookmark: _Toc61517491]The latest radio measurements of the candidate target cells before RLF in source, as well as the radio measurements of the re-established cell (if that is not a candidate target cell). 
[bookmark: _Ref46928811][bookmark: _Ref53672443][bookmark: _Toc53994580][bookmark: _Toc61517492]Proposal: RAN2 to discuss the content of the RLF report in case of “Unsuccessful CHO after CHO execution”, including e.g.:
0. [bookmark: _Toc53994584][bookmark: _Toc61517493]The latest radio measurements of the candidate target cells before CHO execution, as well as the radio measurements of the re-established cell (if that is not a candidate target cell). 
In [12], ZTE proposes the following:
Proposal: For single CHO failure case, except for reconnected cell id and timeUntilReconnection, UE includes the same information as normal HO cases.
Proposal 2-1: For successive CHO failure event, it is proposed to include the following information for the first failure case:  
· connectionFailureType, with extension to include CHO failure type
· failedPCellId
· previousPCellId
· C-RNTI
· rlf-cause
· TimeSinceFailure, and modify the starting point to CHO execution time for CHO failure. 
· TimeConnFailue
· csi-rsRLMConfigBitmap/ssbRLMConfigBitmap
· Latest Neighboring cell measurements
Proposal 2-2: For successive CHO failure event, it is proposed to include the following information for the second failure case:  
· failedPCellId
· TimeSinceFailure, and modify the starting point to CHO execution time for CHO failure. 
· TimeConnFailue
· Latest Neighboring cell measurements
· reestablishmentCellId
· noSuitableCellFound
In [13], Samsung proposes the following:
Proposal: no new timer is introduced for the consecutive failures.
Proposal: RAN2 confirms to have the separate timeConnFailure and timeSinceFailure, corresponding to each failure of the consecutive failures.
Proposal: No new information is introduced for CHO failures. 
Proposal: CHO failure and CHO recovery failure are implicitly indicated.
In [15], CMCC proposes the following:
Proposal: UE reports the time elapsed since CHO execution initialization until connection failure to network.
Proposal: It is proposed to clarify that for CHO, the start time of timeConnFailure is the time of the CHO execution.
Proposal: It is proposed to let network know whether the selected cell after the first CHO failure is a configured candidate CHO target cell.
Proposal : UE reports the candidate target cells as configured in the CHO configuration.
Proposal: UE reports the information of CHO events/conditions to the network, e.g. the first satisfied event or condition, the time difference between the triggering of the two events or conditions, the measurements of the second condition when the first condition met, etc.
Proposal: The discussion of SON enhancement for CPC could be postponed after some agreements achieved for CHO.
CHO-success related parameters
In [2], Nokia proposes the following:
Proposal: Include the following information in the Successful HO report in order to make CHO more efficient: T310 state/value and last beam serving the UE in the Source cell.
In [5], Docomo proposes the following:
Proposal: For CHO, RAN2 to discuss and decide detailed contents listed above in successful handover report:
· condExecutionCondition (Event ID, trigger threshold, trigger offset, hysteresis value, timToTrigger value)
· Candidate target cell ID
· The radio quality of source cell when ConditionalReconfiguration is received before conditional handover execution condition is satisfied.
· The radio quality of source cell when the execution handover execution condition is satisfied before conducting RACH with target cell. 
· The radio quality of target cell when the RACH towards target cell succeeded.

In [7], Lenovo proposes the following:
Proposal: The UE reports the time between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell received at UE in the CHO success case.
In [11], Ericsson proposes the following:
[bookmark: _Toc53994570][bookmark: _Toc61517486]Proposal: RAN2 to include in the content of successful CHO report the following information: 
0. [bookmark: _Toc53994572][bookmark: _Toc61517487]The radio measurements of the various candidate target cells at CHO execution 
0. [bookmark: _Toc53994573][bookmark: _Toc61517488]The time between reception of CHO configuration and CHO execution
Rapporteur´s summary on CHO-related parameters
Related to RLF-report, the Rapporteur identifies the following parameters mentioned in contributions:
Measurements related for RLF report:
· The radio measurement results of each candidate cell (Sharp, Ericsson, ZTE, CMCC)
· which event of the execution condition is not fulfilled (Sharp, Lenovo)
· The CHO execution condition(s) including A3 and/or A5 offset/thresholds and the corresponding TTT value (Lenovo, CMCC)
· csi-rsRLMConfigBitmap/ssbRLMConfigBitmap (ZTE)
· The time difference between the triggering of the two events or conditions (CMCC)

Cell IDs related for RLF report:
· List of candidate cells IDs (CATT, Sharp, Lenovo, CMCC)
· reestablishmentCellId to cell identity of the target cell of the CHO (Sharp)
· reestablishmentCellId can indicate the successful CHO cell (Huawei); 
· CHOCellId, to indicate the selected CHO cell after the first connection failure and before the reestablishment (Huawei)
· Reuse previousPCellId-r16, failedPCellId-r16, reestablishmentCellId-r16 (Huawei, ZTE)
· Whether the selected cell after the first CHO failure is a configured candidate CHO target cell (CMCC)
Timer-related for RLF report:
· TimeConnFailure as the time elapsed since initial CHO execution until connection failure (Lenovo, CMCC)
· Legacy TimeConnFailure as the time elapsed since CHO configuration until connection failure (Huawei, ZTE)
· Legacy TimeSinceFailure as the time elapsed since the last radio link or handover failure (Huawei)
· TimeSinceFailure as the time from CHO execution and CHO failure (ZTE)
· Time between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell received at UE in the CHO failure case (Lenovo, CMCC, Ericsson).
· timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one (Huawei)
· timeCHOexeFailure, to indicate the time elapsed since the CHO execution until the (first) connection failure (Hauwei)
· The time elapsed between CHO failure and the next time the UE comes to RRC CONNECTED (Lenovo)
· The time elapsed between CHO failure and reestablishment RLF/CEF report request to the network (Lenovo)

Rapporteur´s view is that many of the above parameters have been already discussed in the email discussion Post RAN2#112 [853]. Therefore Rapporteur proposes to first discuss the proposals that came up from that email discussion, and later discuss what additional parameters or clarifications are needed on the basis of the above list.
[bookmark: _Toc62207278]Related to RLF-report, prioritize discussion of proposals from Post RAN2#112 [853]
[bookmark: _Toc62207295]Discuss if any further parameter or any other parameters’ clarification is needed, on the basis of the above lists of parameters.
Regarding whether to use an explicit indicator or not for CHO representation, the following can be identified from contributions:
· Implicit way to distinguish CHO (CATT, Samsung)
· Explicit way (Lenovo, Huawei, ZTE)
Rapporteur believes that this can be discussed later once the discussion on the CHO parameters to include is finalized.
[bookmark: _Toc62207523]Implicit way could be used to distinguish normal handover and conditional handover.
[bookmark: _Toc62207524]The UE can report an explicit CHO failure indicator to the network in the RLF-Report .

Related to the discussion on CHO success report, the following parameters are identified
Measurement related for CHO success report:
· The radio measurements of the various candidate target cells at CHO execution (Ericsson)
· Radio quality of target cell when the RACH towards target cell succeeded (Docomo)
· The radio quality of source cell when ConditionalReconfiguration is received before conditional handover execution condition is satisfied (Docomo).
· The radio quality of source cell when the execution handover execution condition is satisfied before conducting RACH with target cell (Docomo).
· condExecutionCondition (Event ID, trigger threshold, trigger offset, hysteresis value, timToTrigger value) (Docomo)
· T310 state/value and last beam serving the UE in the Source cell (Nokia)
IDs for CHO success report:
· Candidate target cell ID (Docomo)
Timer related for CHO success report:
· The time between reception of CHO configuration and CHO execution (Ericsson, Lenovo)
Rapporteur notes that many of the above parameters have been already discussed in the email discussion Post RAN2#112 [853]. Hence the proposal is to first discuss the outcome of that email discussion, because discussing any further parameter
[bookmark: _Toc62207279]Related to CHO success report, prioritize discussion of proposals from Post RAN2#112 [853].
[bookmark: _Toc62207296]Discuss any further parameter to include in the CHO success report from the above lists.
Signalling model
In [1], CATT proposes the following:
Proposal 7: “Separate IEs within the existing RLF-report are used to represent the second HOF. The first HOF can be represented by reusing as much as possible existing IEs” could be used for recording two CHO related failures information.
In [2], Nokia propose the following:
Proposal: In case of successful HO, successful CHO and successful CHO recovery, the UE reports associated information in Successful HO Report.
Proposal: In case of unsuccessful HO/CHO followed by successful CHO recovery, the RLF report should be retrieved from the UE via RRCReconfigurationComplete message and included in the Successful HO report.
In [7], Lenovo proposes the following:
Proposal: 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.
In [9], Huawei proposes the following:
Proposal 6a: To support two consecutive failures in CHO, the UE reuses the existing contents of the legacy RLF report to record the first failure related information for CHO. 
In [11], Ericsson proposes the following:
[bookmark: _Toc61517494]Proposal: Separate IEs within the existing RLF-report are used to represent the second HOF of a CHO. The first HOF of the CHO can be represented by reusing as much as possible existing IEs.

Rapporteur´s summary on signalling models
Many companies believe that separate IEs within the existing RLF-report can be used to represent the first and second failure. That is also reflected in the email discussion Post RAN2#112 [853]. Hence rapporteur proposes to agree on that first.
[bookmark: _Toc62207280]Related to the signalling model, prioritize the outcome of the email discussion Post RAN2#112 [853], i.e. separate IEs/fields within the existing RLF-report are used to represent the second HOF.
[bookmark: _Toc62207297]In case of successful HO, successful CHO and successful CHO recovery, the UE reports associated information in Successful HO Report.
[bookmark: _Toc62207298]In case of unsuccessful HO/CHO followed by successful CHO recovery, the RLF report should be retrieved from the UE via RRCReconfigurationComplete message and included in the Successful HO report.

DAPS related aspects
Scenarios
In [1], CATT proposes the following:
Proposal: RAN2 to consider the following DAPS scenarios: 
Failed DAPS handover to the target cell but successfully fallback to source

Proposal: RAN2 to consider the following DAPS scenarios: 
· UE declares RLF on the source cell before successfully DAPS handover towards target cell
· UE declares RLF on the source cell after successfully DAPS handover towards target cell
· UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected
· UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon
In [3], Vivo proposes the following:
[bookmark: _Ref53752086][bookmark: _Ref53752109]Proposal: The scenarios that trigger the RLF report for DAPS failure should include:
[bookmark: _Ref53752145]RLF at source/target cell before the completion of DAPS HO;
[bookmark: _Ref53752146]DAPS HO failure to target cell with fallback to source cell;
RLF at target cell after the completion of DPAS HO (before receiving the DAPS release message for the source cell).
In [6], Sharp proposes the following:
Proposal: the RLF-report for source RLF during a successful DAPS handover is recorded and reported.
In [8], Lenovo proposes the following:
Proposal: The successive failure case can also include that UE declares RLF on the source cell while performing the DAPS towards the target cell and declares RLF in the target cell after successful RACH.
In [9], Huawei proposes the following:
Proposal: For DAPS HO MRO, RAN2 should consider the following scenarios：
· Scenario 1: normal HOF case with successful fallback (too early DAPS HO);
· Scenario 2: failure causes interruption before successful DAPS HO;
· Scenario 4: normal RLF shortly after successful DAPS HO (too early DAPS HO or DAPS HO to wrong cell);
· Scenario 5/7: failure causes interruption before unsuccessful DAPS HO (DAPS HO to wrong cell);
· Scenario 6: normal HOF case with unsuccessful fallback (DAPS HO to wrong cell).
In [11], Ericsson proposes the following:
[bookmark: _Toc58598156][bookmark: _Toc61517495][bookmark: _Toc61517496][bookmark: _Toc58598157]Proposal: RAN2 to consider following scenarios: 
	“Too early DAPS handover execution with fallback to the source cell”, i.e. an RLF occurs during the handover procedure and the UE falls back to the source cell. 
[bookmark: _Toc61517497][bookmark: _Toc58598159]	“RLF in the target cell after successful DAPS handover before the reception of DAPS source release”, i.e. RLF occurs after the successfully performed random access, the UE cannot fall back to the source cell, UE performs re-establishment to: the source cell, the third cell.
In [14], Samsung proposes the following:
Proposal: RAN2 discusses to report useful information in the case that the Source is still available when DAPS HO has failed.
In [16], CMCC proposes the following:
Proposal: RAN2 is kindly asked to study above four DAPS HO failure scenarios.
· Scenario 1: RLF in the source cell, DAPS HO success at the target cell.
· Scenario 2: DAPS HO fails, the UE falls back to source cell configuration, resumes the connection with source cell, and reports DAPS HO failure via the source without triggering RRC connection re-establishment if the source link has not been released.
· Scenario 3: RLF in the source cell first, and then DAPS HO failure, including too late DAPS handover, too early DAPS handover, and Handover to Wrong Cell 
· Scenario 4: DAPS HO fails first, and then RLF in the source cell.

Rapporteur´s summary on DAPS scenarios
The following DAPS scenarios can be identified from RAN2 contributions:
1. Failed DAPS handover to the target cell but successfully fallback to source (CATT, Vivo, Huawei, Ericsson, Samsung, CMCC)
2. UE declares RLF on the source cell before successfully DAPS handover towards target cell (CATT, Vivo, Huawei, CMCC, Sharp)
3. UE declares RLF on the source cell after successfully DAPS handover towards target cell (CATT, Vivo, Lenovo)
4. UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected (CATT, Vivo, Ericsson)
5. UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon (CATT, CMCC)
6. Normal RLF shortly after successful DAPS HO (Huawei); 
7. Failure causes interruption before unsuccessful DAPS HO (DAPS HO to wrong cell) (Huawei, CMCC);
8. Normal HOF case with unsuccessful fallback (DAPS HO to wrong cell) (Huawei, CMCC).
Given the above outcome, it seems that many company would like to capture scenario 1, and 2. Therefore Rapporteur would like to propose the following proposals as cat-A:
[bookmark: _Toc62207281]RAN2 to capture the following DAPS HO scenarios:
a. [bookmark: _Toc62207282]Failed DAPS handover to the target cell but successfully fallback to source 
b. [bookmark: _Ref62060310][bookmark: _Toc62207283]UE declares RLF on the source cell before successfully DAPS handover towards target cell
Regarding Cat-a-Proposal 5b, Rapporteur would like to discuss whether that should be capture in RLF report or HO success report (given that in this case the UE succeeds with the HO).
[bookmark: _Toc62207284]RAN2 to discuss whether to capture the scenario in Cat-a-Proposal 5b in RLF-Report or HO Success Report.
For the other proposals, Rapporteur proposes to have some more discussions:
[bookmark: _Toc62207299]UE declares RLF on the source cell after successfully DAPS handover towards target cell.
[bookmark: _Toc62207300]UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected.
[bookmark: _Toc62207301]UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon.
[bookmark: _Toc62207302]RAN2 to consider the scenario of normal RLF shortly after successful DAPS HO
[bookmark: _Toc62207303]RAN2 to consider the scenario of Failure causes interruption before unsuccessful DAPS HO (DAPS HO to wrong cell)
[bookmark: _Toc62207304]RAN2 to consider the scenario of Normal HOF case with unsuccessful fallback.
DAPS-related parameters
In [1], CATT proposes the following:
Proposal: The following parameters can be recorded in RLF report:
· explicit indicator for DAPS handover failure
· time elapsed since DAPS HO execution until RLF occur in source cell
· other related parameters can reuse the legacy IE with minor modification in field description
In [3], Vivo propose the following:
[bookmark: _Ref53752090][bookmark: _Ref53752160]Proposal.: The contents that included in the RLF report for DAPS failure should be:
a) [bookmark: _Ref53752163]The RLF cause for DAPS HO (new rlf-Cause such as daps-rlfFailure);
b) [bookmark: _Ref53752166]Measurements for PCell of the source and target gNBs, as well as neighbour cells;
c) The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in source or target cell.
In [5], Docomo proposes the following:
Proposal: For DAPS HO, RAN2 to discuss and decide detailed contents listed above in successful handover report.
· The radio quality of source when handover command is received before doing RACH towards target cell.
· The radio quality of source and target cell while doing RACH towards target cell.
· The radio quality of source and target cell after RACH towards target cell succeeded.

In [6], Sharp proposes the following:
Proposal: information in RLF-report used to differentiate an ordinary handover and a DAPS handover are discussed after RAN2 concludes other DAPS-specific failure information in RLF-report.
In [8], Lenovo proposes the following:
Proposal: The state of source link after successful RACH should be included in the DAPS HO failure case.
Proposal: An explicit indication for DAPS handover failure should be indicated in the rlf-report.
In [9], Huawei proposes the following:
Proposal 5b: To support DAPS HO MRO, the following failure information should be included in the RLF report:
· reestablishmentCellId can indicate the successful DAPS HO cell; 
· new HO type IE, e.g., DAPS HO;
· new time IE, e.g., timeFailureDAPSHO, to indicate the time elapsed since the first connection failure until the successful RACH with the target DAPS HO cell;
· new time IE, e.g., timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one;
· failure order indicator, e.g., failureoder, to indicate whether the failure between the UE and the source cell occurs before the one between the UE and the target cell.
Proposal: Reuse the previousPCellId-r16 for the source cell of DAPS HO, the failedPCellId-r16 or dapsHOCellId-r17 for the target cell of the DAPS HO.

In [10], Qualcomm proposes the following:
Proposal: For the scenario, “DAPS HO failure at the target cell with reestablishment to the third cell other than source cell and target cell” introduce the DAPS-Failure as the connectionFailureType. Allow UE to set the RLF-cause if the connectonFailureType is set as the DAPS-Failure. 
Proposal: Allow reporting of multiple instances of RRM measurements in the RLF report, if available. 
Proposal: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be T304-expiry, T310-expiry, and others. 
In [11], Ericsson proposes the following:
[bookmark: _Toc58598161][bookmark: _Toc61517499]Proposal: RAN2 to discuss the content of the RLF report to address the DAPS HO scenarios, e.g. source cell measurement results, target cell measurement results, neighbouring cells measurement results, location information, indication if fallback was performed.
[bookmark: _Toc54278912][bookmark: _Toc53994593]Proposal: In case the UE experiences RLF in the source cell while performing DAPS HO, the UE to include the RLF cause related to the RLF in the source cell.
[bookmark: _Toc58598162][bookmark: _Toc61517500]Proposal: RAN2 to discuss how to include in the SON framework, user plane aspects of HO both for DAPS HO and ordinary HO, and both in case of handover failure and handover success, e.g. the HO interruption time, amount of duplicates received, etc.
In [12], ZTE proposes the following:
Proposal: To include DAPS HO failure as a new failure type in RLF report to help NW distinguish the DASP HO failure from other failure event.
In [14], Samsung proposes the following:
Proposal: The further information for each feailure can be introduced based on the existing RLF content.
In [16], CMCC proposes the following:
Proposal: For the scenario that DAPS HO failure and falls back to source cell successfully, UE reports the RRM measurement information of the source cell, DAPS HO target cell, as well as other neighbor cells.
Proposal: For the scenario that UE experience DAPS HO failure and RLF in the source cell, UE reports the successive failure types to the network, as well as related RRM measurements.
DAPS-success related parameters
In [8], Lenovo proposes the following: 
Proposal: MRO for successful DAPS handover should be supported.
[bookmark: _Hlk60929924]Proposal: The state of source link can be reported for the case that UE successfully completes DAPS handover.
Proposal: The failure cause for the source cell can be reported for the case that source link fails but DAPS handover to the target cell is successfully completed.
In [14], Samsung proposes the following:
Proposal: RAN2 discusses to report an indicator to indicate if source RLF has occurred for successful DAPS HO.
Rapporteur´s summary on DAPS-related parameters 
The following parameters can be identified from the RAN2 contributions:
Measurement-related:
· Measurements for PCell of the source (Vivo, Docomo, Ericsson, CMCC) 
· Measurements for PCell of the target gNB (Vivo, Docomo, Ericsson, CMCC)
· Measurements of neighbour cells (Vivo, Ericsson, CMCC)
· The radio quality of source and target cell after RACH towards target cell succeeded (Docomo, Lenovo)
· Allow reporting of multiple instances of RRM measurements in the RLF report, if available.
· UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID (e.g. T304-expiry, T310-expiry, and others) (Qualcomm)
· Location information (Ericsson)
· User plane aspects of HO both for DAPS HO and ordinary HO, and both in case of handover failure and handover success, e.g. the HO interruption time, amount of duplicates received, etc (Ericsson)
Timer-related:
· time elapsed since DAPS HO execution until RLF occur in source cell (CATT, Vivo)
· The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in target cell (Vivo)
· timeFailureDAPSHO, to indicate the time elapsed since the first connection failure until the successful RACH with the target DAPS HO cell
· timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one
IDs:
· reestablishmentCellId
· failureoder, to indicate whether the failure between the UE and the source cell occurs before the one between the UE and the target cell
· Indication if fallback was performed (Ericsson)
· The UE to include the RLF cause related to the RLF in the source cell (Ericsson)
· previousPCellId-r16 for the source cell of DAPS HO (Huawei) 
· failedPCellId-r16 or dapsHOCellId-r17 for the target cell of the DAPS HO (Huawei)
DAPS indicator:
· explicit indicator for DAPS handover failure (CATT, Vivo, Lenovo, Huawei, Qualcomm, ZTE)
· Implicit indicator (Sharp)
Given the above discussion, it seems that further discussion is required on the parameters to include.
Rapporteur also notes that the following agreement was taken in last RAN2#112, in order to avoid discussion on already agreed parameters:
At least the following cells’ related cell and beam measurements are included in the UE report associated to DAPS failure (try to reuse existing information):
	a.	Source cell of the DAPS
	b.	Target cell of the DAPS

Rapporteur proposes the following cat-B proposals:
[bookmark: _Toc62207305]For the scenario that DAPS HO failure and falls back to source cell successfully, UE reports the RRM measurement information of the source cell, DAPS HO target cell, as well as other neighbor cells.
[bookmark: _Toc62207306]For the scenario that UE experience DAPS HO failure and RLF in the source cell, UE reports the successive failure types to the network, as well as related RRM measurements.
[bookmark: _Toc62207307]The radio quality of source and target cell after RACH towards target cell succeeded.
[bookmark: _Toc62207308]UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be T304-expiry, T310-expiry, and others
[bookmark: _Toc62207309]RAN2 to further discuss the following additional measurements:
e. [bookmark: _Toc62207310]location information
f. [bookmark: _Toc62207311]the HO interruption time
g. [bookmark: _Toc62207312]amount of duplicates received
[bookmark: _Toc62207313]RAN to discuss the following timer-related parameters:
h. [bookmark: _Toc62207314]time elapsed since DAPS HO execution until RLF occur in source cell
i. [bookmark: _Toc62207315]The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in target cell
j. [bookmark: _Toc62207316]timeFailureDAPSHO, to indicate the time elapsed since the first connection failure until the successful RACH with the target DAPS HO cell
k. [bookmark: _Toc62207317]timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one
[bookmark: _Toc62207318]RAN2 to discuss the following IDs:
l. [bookmark: _Toc62207319]reestablishmentCellId
m. [bookmark: _Toc62207320]failureoder, to indicate whether the failure between the UE and the source cell occurs before the one between the UE and the target cell
n. [bookmark: _Toc62207321]Indication if fallback was performed
o. [bookmark: _Toc62207322]The UE to include the RLF cause related to the RLF in the source cell
p. [bookmark: _Toc62207323]previousPCellId-r16 for the source cell of DAPS HO
q. [bookmark: _Toc62207324]failedPCellId-r16 or dapsHOCellId-r17 for the target cell of the DAPS HO
Regarding whether there is the need to include an explicit or implicit indicator, Rapporteur would like to discuss this later on depending on other parameters agreed.
[bookmark: _Toc62207525]RAN2 to discuss whether implicit or explicit DAPS HO failure indicator is needed. 
Regarding the DAPS HO success report, Rapporteur proposes to discuss this later once all the scenarios are agreed and clarified:
[bookmark: _Toc62207526]The state of source link can be reported for the case that UE successfully completes DAPS handover.
[bookmark: _Toc62207527]The failure cause for the source cell can be reported for the case that source link fails but DAPS handover to the target cell is successfully completed.
[bookmark: _Toc62207528]Proposal: RAN2 discusses to report an indicator to indicate if source RLF has occurred for successful DAPS HO.
Signalling model for DAPS SON
In [1], CATT proposes the following:
Proposal: DAPS handover failure information could be included in FailureInformation message for handover optimization.
In [3], Vivo propose the following:
Proposal: The DAPS-related HO failure report is delivered via rlf-Report for all scenarios.
[bookmark: _Ref61338718][bookmark: _Ref61338732]Proposal: RAN2 to consider one of the following enhancements to failureInformation: 
[bookmark: _Ref61338736]to add a flag denoting the availability of rlf-Report;
to modify the field description of daps-failure indicating the availability of rlf-Report.
In [6], Sharp proposes the following:
Proposal: RA information and measurement results are included in the FailureInformation in DAPS fallback case.
Proposal: how to record the failure information in DAPS successive failure can be discussed together with the similar issue in DAPS successive failure case.
In [8], Lenovo proposes the following:
Proposal: No further information is needed in the legacy FailureInformation message for the case that DAPS HO fails but UE falls back to the source link.
Proposal 5: RAN2 study the above options for storing/reporting two successive failures related information:
· Option 1: Re-use the existing rlf-report with updates/extensions to cover all the two successive failures related information.
· Option 2: Since the legacy entry rlf-report in the RLF Report can only cover the information for the latest failure, introduce a new entry in the same one RLF Report for the first failure. 
· Option 3: Use Two separate RLF Reports, one containing IEs related to the first failure, the other one containing IEs related to the second failure.
In [9], Huawei proposes the following:
Proposal: For DAPS HO scenario 1, no enhancements are introduced for the legacy FailureInformation message.
Proposal 6b: To support two consecutive failures in DAPS HO, the UE reuses the existing contents of the legacy RLF report to record the failure in the target cell related information for DAPS HO. 
In [10], Qualcomm proposes the following:
Proposal: To determine the failure cause and associated Information in the DAPS-HO, where the DAPS HO failure happens at the target with fallback to the source cell, introduce the RLF report within a container in the failureInformation message. 
In [11], Ericsson proposes the following:
[bookmark: _Toc58598160][bookmark: _Toc61517498]Proposal: RAN2 to discuss whether to include the information related to “Too early DAPS handover execution with fallback to the source cell” in the RLF-report or in the FailureInformation message.
In [12], ZTE proposes the following:
Proposal: UE includes the DAPS HO failure information in RLF report (i.e. no change to FailureInformation) in case UE fallback to source after DAPS HO failure.
Proposal: It is kindly asked RAN2 to discuss whether to store both failure event in RLF when RLF detects shortly in source after UE fallback to source in case DAPS HO failure.
Proposal: The same RLF report format used to store two consecutive failure event when CHO is configured is reused for DAPS failure case.
Rapporteur´s summary of Signalling model for DAPS SON
From the submitted RAN2 contributions, these are two main signalling options:
· DAPS handover failure information included in FailureInformation message in DAPS fallback case (CATT, Qualcomm, Sharp)
· The DAPS-related HO failure report is delivered via rlf-Report for all scenarios (Vivo, Lenovo, Huawei, ZTE) 
Given the above outcome, Rapporteur proposes to first discuss whether the FailureInformation should be enhanced in case of DAPS fallback to source, or if the RLF-report should be used instead.
[bookmark: _Ref62070301][bookmark: _Toc62207325]RAN2 to discuss whether to include the information related to “Too early DAPS handover execution with fallback to the source cell” in the RLF-report or in the FailureInformation message.
Other details can be left for FFS after agreeing on the Cat-b-Proposal 19.
[bookmark: _Toc62207529]RAN2 to consider one of the following enhancements to failureInformation: 
to add a flag denoting the availability of rlf-Report;
to modify the field description of daps-failure indicating the availability of rlf-Report.
[bookmark: _Toc62207530]RAN2 study the above options for storing/reporting two successive failures related information:
f. [bookmark: _Toc62207531]Option 1: Re-use the existing rlf-report with updates/extensions to cover all the two successive failures related information.
g. [bookmark: _Toc62207532]Option 2: Since the legacy entry rlf-report in the RLF Report can only cover the information for the latest failure, introduce a new entry in the same one RLF Report for the first failure. 
h. [bookmark: _Toc62207533]Option 3: Use Two separate RLF Reports, one containing IEs related to the first failure, the other one containing IEs related to the second failure.
[bookmark: _Toc62207534]To support two consecutive failures in DAPS HO, the UE reuses the existing contents of the legacy RLF report to record the failure in the target cell related information for DAPS HO. 
[bookmark: _Toc62207535]It is kindly asked RAN2 to discuss whether to store both failure event in RLF when RLF detects shortly in source after UE fallback to source in case DAPS HO failure.
[bookmark: _Toc62207536]The same RLF report format used to store two consecutive failure event when CHO is configured is reused for DAPS failure case.

Summary of 8.13.2.2 “2-step RA related SON aspects”
Thresholds associated to RA procedures related
	TDoc
	Company name
	Proposals

	R2-2100192
	CATT
	Proposal 1: The DL beam quality indication about whether beam quality is above or below the msgA-RSRP-ThresholdSSB-r16 should be included in the RACH report. 
Proposal 6: The information about whether the RSRP is above msgA-RSRP-Threshold pre RA attempt can be included in RACH report.

	R2-2100286
	China Telecom
	Proposal 2: An explicit indication of whether the DL beam quality is above or below the msgA-RSRP-Threshold-r16 can be introduced to optimize the network parameters related to 2-step type RA.

	R2-2100601
	Nokia
	Proposal 11: It should be logged in the NR UE RACH Report whether DL beam quality associated to each random access attempt is above the msgA-RSRP-ThresholdSSB-r16 (or the actual RSRP value for the associated beam) per RACH attempt granularity.

	R2-2100698
	Vivo
	Proposal 3	The legacy field dlRSRPAboveThreshold is re-used in the 2-step RA report with some modifications to the field description.
Proposal 1	The beam quality should be indicated per random access attempt.

	R2-2100710
	SHARP
	Proposal 2: for each RA attempt, including information about whether the RSRP of the SSB is above msgA-RSRP-ThresholdSSB or not and information about whether the RSRP of the SSB is above msgA-RSRP-Threshold or not in the RA information of 2-step RACH.

	R2-2101252
	Huawei
	Proposal 4: Measured RSRP or an indicator for RSRP above MSGA-RSRP-Threshold when MSG1, MSGA or MSG3 is transmitted should be added in RA report.

	R2-2101439
	Ericsson
	Proposal 1	Include indications for both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 in the feedback information which corresponds whether the measured DL quality was above or below these two thresholds for 2-step RA type
Proposal 2	Both msgA-RSRP-Threshold-r16 and msgA-RSRP-ThresholdSSB-r16 are indicated per RA attempt.

	R2-2101587
	ZTE
	Proposal 1: To include the beam quality indication on msgA-RSRP-ThresholdSSB per RA attempt in 2step RA report.
· Beam quality indication on msgA-RSRP-Threshold
Proposal 2: No need to explicitly include the beam quality indication for msgA-RSRP-Threshold in 2step RA report.

	R2-2101641
	CMCC
	Proposal 1: The reporting granularity of whether the DL beam quality is above or below the msgA-RSRP-Threshold is per-RA-procedure.
Proposal 2: The reporting granularity of whether the DL beam quality is above or below the msgA-RSRP-ThresholdSSB is per-RA-attempt.

	R2-2101603
	Samsung
	Proposal 4: the beam quality indication is introduced as in Rel-16 RA Report.



Rapporteur Summary of ‘Thresholds associated to RA procedures related’  
There is clear support for including an indication in the RA report regarding whether the DL beam quality associated to the used 2 step RA resource is below or above the msgA-RSRP-ThresholdSSB. This is similar to the rsrp-ThresholdSSB related indication used in the 4 Step RA related rel-16 RA report. 
The companies supporting this flag inclusion: CATT, Nokia. Vivo (albeit they propose to reuse some existing fields), SHARP, Ericsson, ZTE, CMCC. 
Most of these companies have further made it clear that the granularity of the reporting is per RA attempt. Therefore, rapporteur classifies this as a cat-A proposal.
[bookmark: _Toc62207285]The reporting granularity of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-ThresholdSSB is per-RA-attempt. 
Further, companies have also proposed to include an indicator in the RA report regarding whether the DL beam quality associated to the used 2 step RA resource is below or above the msgA-RSRP-Threshold. However, this is not agreeable to all the companies.
Companies supporting the inclusion of the indicator in the RA report regarding whether the DL beam quality associated to the used 2 step RA resource is below or above the msgA-RSRP-Threshold: China Telecom, SHARP, Huawei, Ericsson, CMCC.
Companies opposing this: ZTE. 
The argument provided by the sole opponent is that the network can implicitly derive the DL beam was above msgA-RSRP-Threshold as the UE has used the 2 step RA procedure. However, this is not correct as there are scenarios when the UE uses the 2 step RA resources even if the DL beam quality is below the msgA-RSRP-Threshold (when the BWP associated to the RA procedure has only 2 step RA related configuration). Thus, the rapporteur proposes to go with the majority and agree on the inclusions of an indication regarding whether the DL beam quality associated to the used 2 step RA resource is below or above the msgA-RSRP-Threshold and the reporting granularity is per RA procedure.
Also, Ericsson and CATT proposes to include the information on whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-Threshold is per-RA attempt whereas CMCC proposes to include it per RA procedure.
[bookmark: _Toc62207286]The RA report includes as indication of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-Threshold.
[bookmark: _Toc62207326]RAN2 to discuss whether the reporting granularity of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-Threshold is per RA attempt or per RA procedure.
The rapporteur also would like to mention that the proposal related to beam quality from Samsung is covered by the above three proposals.
Fallback and/or switching information related
	TDoc
	Company name
	Proposals

	R2-2100192
	CATT
	Proposal 2: Add the switching point information to distinguish 2-step RA from 4-step RA in the RACH report, the information can be the max number of MSGA transmissions used during one RACH procedure.
Proposal 4: For each 2-step RA attempt, the information of whether it is fallen back to 4-step RA following indication from the network is included in RACH report.
Proposal 3: The information of the max number of MSGA transmissions should be explicitly contained in RACH report.

	R2-2100286
	China Telecom
	Proposal 3: Switch from 2-step type RA to 4-step type RA need to be reflected implicitly or explicitly in UE report.
Proposal 1: An indication of whether UE is fallen back to 4-step type RA following indication from the network is needed per 2-step type RA attempt.

	R2-2100601
	Nokia
	Proposal 8: Confirm the RAN3 agreement that for each 2-step RACH attempt in the NR UE RACH report the UE should indicate whether there was a fallback/switching to 4-step RACH. If 2-step RACH succeeded without changing to 4-step RACH this can also be indicated.
Proposal 9: Include in the NR UE RACH Report a reason for changing (switching after N attempts or falling back) of a RACH procedure.

	R2-2100698
	Vivo
	Proposal 4	Switch indication is not needed for 2-step RA report, but fallback indication should be explicitly indicated per RA attempt.
Proposal 5	The 2-step RA report should also include the following information per attempt: 
a.	the transmission number of MsgA;
b.	fallback indication.

	R2-2100710
	SHARP
	Proposal 3: to include information about whether there is fallback based on fallback RAR or not for each RA attempt and information about whether there is fallback that MsgA-TransMax is reached or not in RA information for 2-step RA.

	R2-2101439
	Ericsson
	Proposal 3	Include indication of whether the UE fell back or switched to 4-step. FFS on the need of one flag or two separate flags for it (depending on the Rel.17 ASN.1 structure of the RA-Information and RA-Report).	

	R2-2101587
	ZTE
	Proposal 4: To include an indication per 2step RA attempt in 2step RA report to indicate whether the fallbackRAR has been received during the RA attempt.

	R2-2101252
	Huawei
	Proposal 3: Include per SSB/CSI-RS in RA report:
1. The total number of MSGA transmission, or
2. 2.	The number of CFRA MSGA transmission and the number of CBRA MSGA transmission

	R2-2101603
	Samsung
	Proposal 2:  RAN2 discusses whether to indicate if switching to 4SRA happened during random access procedure, and if so, studies how to indicate it.
Proposal 3:  RAN2 discusses whether to indicate if UE received ‘fallbackRAR’ during random access procedure, and if so, studies how to indicate it.

	R2-2101641
	CMCC
	Proposal 6: For the scenario that both 2-step RA and 4-step RA are configured, include the reason of 4-step RA in the RA-Report, e.g. RSRP measurement is lower than the RSRP threshold for 2-step RA, or UE has transmitted N times MSGA but 2-step RA is not completed or fallback from 2-step RA.
Proposal 7: Include the number of MSGA transmissions that UE has tried, or the configured maximum number of msgA transmissions, in the RA-Report.
Proposal 9: Include the response information after msgA transmission, i.e. contention resolution/ fallback indication / backoff indication in the RA-Report.



Rapporteur Summary of ‘Fallback and/or switching’ information  
There are two topics here and the following summarizes the supporting companies. 
1) 2step to 4 step fallback information in RA report: 
a. Supporting companies: Nokia, Vivo, SHARP, Ericsson, ZTE, CMCC
b. Opposing companies:  
2) 2step to 4 step switching information in RA report: 
a. Supporting companies: CATT, China Telecom, Nokia, SHARP, Ericsson, CMCC (altough this is not directly proposed, this is indirectly included based on the cause value)
b. Opposing companies: ViVo
From the above, it is clear that most companies prefer to include features in the RA report that enables the network to identify the fallback from 2 step RA to 4 step RA procedure. CATT, Vivo and China Telecom proposes to include this indication per RA attempt. However, this information occurs only once per RA procedure and thus one could think of a more efficient way to include this indication in the RA report. Therefore, the rapporteur proposes to postpone the discussion of how to indicate this information.
[bookmark: _Toc62207287]The RA report includes an indication that enables the network to know that the fallback from 2 step RA to 4 step RA was performed by the UE.
[bookmark: _Toc62207327]RAN2 to agree on one of the two methods on how to provide the fallback indication in the RA report
0. [bookmark: _Toc62207328]per RA attempt 
0. [bookmark: _Toc62207329]a single notification as to in which RA attempt did the UE performed the fallback
However, for the switching from 2 step RA to 4 step RA procedure, Vivo proposes to implicitly derive this by using the information related to number of msgA transmissions related information. However, Ericsson’s proposal indicates that the lack of ‘fallback’ indication could be seen as an implicit information that the UE performed ‘switching’. This would not increase the report size. However, this can be discussed.    
[bookmark: _Toc62207330]The RA report includes an indication that enables the network to know that the switching from 2 step RA to 4 step RA was performed by the UE.
t. [bookmark: _Toc62207331]FFS: Implicit vs explicit notification.
There are a couple of further proposals, that the rapporteur proposes to postpone, and one can progress in the future meeting based on the agreements on the above cat-A and cat-B proposal.
[bookmark: _Toc62207537]Include the number of MSGA transmissions that UE has tried, or the configured maximum number of msgA transmissions, in the RA-Report.
[bookmark: _Toc62207538]Include the response information after msgA transmission, i.e. contention resolution/ fallback indication / backoff indication in the RA-Report

RA type related
	TDoc
	Company name
	Proposals

	R2-2100601
	Nokia
	Proposal 2: Confirm the RAN3 agreement that it should be indicated per RACH attempt whether the type of RACH is 2-step or 4-step RACH.
Proposal 3: Indicate per RACH procedure whether the RACH procedure is initiated by 4-step RACH or by 2-step RACH.
Proposal 4: Confirm the RAN3 agreement that NR UE RACH Report should also log the type of contention mechanism of RACH access, i.e., whether Random Access is Contention-Based (CBRA) or Contention-Free (CFRA).

	R2-2101587
	ZTE
	Proposal 3: To include the RA type selected during initialization procedure as RA type information in 2step RA report.

	R2-2101603
	Samsung
	Proposal 1: RAN2 discusses how to indicate the random access type, i.e. 2SRA or 4SRA, for each random access attempt.

	R2-2101252
	Huawei
	Proposal 1: Consider 2-step CFRA, 2-step CBRA, 4-step CFRA and 4-step CBRA as RA type in RA report.
Proposal 2: Indicator for implicit or explicit fallback from 2-step RA to 4-step RA should be added in RA report.
Proposal 3: Include per SSB/CSI-RS in RA report:
1. The total number of MSGA transmission, or
2.	The number of CFRA MSGA transmission and the number of CBRA MSGA transmission

	R2-2100710
	SHARP
	Proposal 1: An explicit or implicit indication is used to indicate whether each RA attempt in a RA procedure is 2-step or 4-step.

	R2-2101641
	CMCC
	Proposal 3: UE reports the RA types configured by network, e.g. 2-step RA, 4-step RA, or even 2-step CBRA, 2-step CFRA, 4-step CBRA, 4-step CFRA, in the RA-Report. 
Proposal 4: UE reports the information that can distinguish 2-step RA from 4-step RA in the granularity of per-RA procedure.




Rapporteur Summary of ‘RA type’ information  
There are two types of information proposed by companies in this area.
1) 2 step RA vs 4 step RA information
2) contention free RA vs contention based RA.
All companies that have proposals in this area agree to have all the above mentioned information but the granularity of this information is different in different companies’ proposals. CMCC, ZTE, SHARP proposes to include the information related to 2 step RA vs 4 step RA procedure used at a RA procedure level granularity whereas Nokia and Samsung propose to have this per RA attempt level. Huawei (and the Rapporteur) believes that the indication at a granularity per RA procedure level is efficient as the inclusion of any 2 step RA specific parameters (e.g., whether the DL beam quality was above msgA-RSRP-ThresholdSSB) in the RA report implicitly indicates that the UE started the RA via 2 step RA method. Rapporteur classifies this as a Cat-B proposal as there are differing opinion between companies.
[bookmark: _Toc62207288]    RAN2 to choose one of the two option for the granularity of RA type (2 step RA vs 4 step RA) indication - ‘per-RA attempt’ or ‘per RA procedure’.
c. [bookmark: _Toc62207289]FFS: Implicit vs explicit indication 
Rapporteur believes that the method used to indicate the CFRA vs CBRA for 2 step A procedure could be similar to the one used for 2 step RA procedure wherein for each RA attempt, the inclusion of contentionDetected flag acts as an implicit indicator to indicate whether the CFRA or CBRA resource is used.
[bookmark: _Toc62207332]The contentionDetected flag based implicit indication is used to differentiate whether the CFRA or CBRA is used at each RA attempt.  

msgA PUSCH related
	TDoc
	Company name
	Proposals

	R2-2100601
	Nokia
	Proposal 5: Include in the NR UE RACH Report the payload size transmitted in MSGA for a 2-step RACH attempt. Additionally, the group type of a preamble (group A or group B) for the 2-step RACH attempt can be logged in the NR UE RACH Report. 
Proposal 6: Log the preamble ID used in the RACH transmission in the NR UE RACH Report.
Proposal 7: Log the type of scrambling identity (PCI or msgA-dataScramblingIndex) per MSGA PUSCH transmission in the NR UE RACH Report. In case msgA-dataScramblingIndex is configured, the UE can further include the index in the RACH Report

	R2-2100286
	China Telecom
	Proposal 4: RAN2 can investigate MSGA PUSCH resource information that need to be reported by UE.

	R2-2101439
	Ericsson
	Proposal 4	Include information to allow the network to retrieve the preamble group used by the UE.

	R2-2101587
	ZTE
	Proposal 5: It is beneficial to include PUSCH related configuration in 2step RA report.
Proposal 6: It is proposed to include the following PUSCH configuration of the PUSCH resource used in 2step RA report:
	the MCS index , 
	the number of PRB per PO of of the PUSCH resource, 
	the combination of start symbol and length and PUSCH mapping type, 
	PUSCH group information,
	the padding size of the transmitted PUSCH payload
	Offset of lowest PUSCH occasion in frequency domain with respect to PRB 0
	The number of msgA PUSCH occasions FDMed in one time instance

	R2-2101641
	CMCC
	Proposal 5: Include the PUSCH resource allocated for msgA in the RA-Report.



[bookmark: _Hlk62107694]Rapporteur Summary of ‘msgA PUSCH’ related information  
ZTE, CMCC, China Telecom propose the inclusion of msgA PUSCH resource used in 2 step RA procedure. Ericsson and Nokia propose the reporting of preamble group used by the UE using which the network can derive the msgA PUSCH resource related information. Nokia further proposes to include the preamble IS used by the UE. Rapporteur proposes to categorize this topic as cat-B proposal.
[bookmark: _Toc62207333]RAN2 to discuss which of the following is included in the RA report to indicate the msgA PUSHC related information.
0. [bookmark: _Toc62207334]Actual msgA PUSCH resources configured
0. [bookmark: _Toc62207335]Peramble group ID used by the UE
0. [bookmark: _Toc62207336]Preamble ID used by the UE 
 
Signalling model and RA report structure
	TDoc
	Company name
	Proposals

	R2-2100698
	Vivo
	Proposal 6	RAN2 to choose one of the following options as the signalling model of 2-step RA report:
a)	enhance the legacy field ra-InformationCommon to include 2-step RA related frequency parameters;
b)	adopt a new field ra-InformationCommon-2step to include all 2-step specific information.

	R2-2101603
	Samsung
	Proposal 5: RAN2 discusses ASN.1 structure for Rel-17 RA Report enhancements.



Rapporteur Summary of ‘signalling mode and RA report structure’  
The proposal from Samsung and Vivo on how to extend the RA report is also proposed by Ericsson and Nokia in Rel-16 (R2-2101420). The rapporteur proposes to discuss the RA report extensions in Rel-16 AI itself.
[bookmark: _Toc62207290] RA report related ASN.1 extension is discussed in Rel-16 related agenda item.

Other
	TDoc
	Company name
	Proposals

	R2-2100601
	Nokia
	Proposal 1: NR UE RACH report should log information of both 2-step and 4-step RACH procedures. 
Proposal 10: Power level information can be included in the NR UE RACH Report. This information may comprise MSGA preamble and MSGA PUSCH transmission power level of the last RACH attempt before the change from 2-step to 4-step RACH or whether the UE transmits at its maximum power level.  
Proposal 12: RAN2 should consider logging of RACH prioritization information in the NR UE RACH Report.

	R2-2101587
	ZTE
	Proposal 8: From RAN2’s perspective there is no sufficient motivation to enhance RA report to support independent RA reporting in SgNB, and it is up to RAN3 to discuss how to forward the RA report of SgNB to concerned RAN node.

	R2-2101641
	CMCC
	Proposal 8: Include the indication whether the RO is shared in the RA-Report.



Rapporteur Summary of ‘other’ RA report related proposals  
On the first proposal from Nokia, the rapporteur believes this is already covered by other proposals and agreements.
The rapporteur proposes to postpone all the other discussions in this section as the proposals on these topics are submitted by only one company for this meeting. In the future meetings, hopefully with progress in other areas, there will be more tractions on these topics.
[bookmark: _Toc62207539] Power level information can be included in the NR UE RACH Report. This information may comprise MSGA preamble and MSGA PUSCH transmission power level of the last RACH attempt before the change from 2-step to 4-step RACH or whether the UE transmits at its maximum power level.
[bookmark: _Toc62207540]RAN2 should consider logging of RACH prioritization information in the NR UE RACH Report
[bookmark: _Toc62207541]From RAN2’s perspective there is no sufficient motivation to enhance RA report to support independent RA reporting in SgNB, and it is up to RAN3 to discuss how to forward the RA report of SgNB to concerned RAN node.
[bookmark: _Toc62207542]Include the indication whether the RO is shared in the RA-Report.
RAN3 LS related
In R2-2100192, CATT has provided a draft LS reply. Rapporteur proposes to discuss the proposals as captured in the summary and then capture the outcome of the meeting in the LS response to RAN3.
[bookmark: _Toc62207291]A reply LS is sent to RAN3 confirming the RAN2 agreements related to 2 step RA.
Summary of 8.12.2.3 “Other WID related SON feature”
Success HO report
	TDoc
	Company name
	Proposals

	R2-2100776
	DOCOMO
	Proposal: RAN2 to discuss and decide detailed contents listed above in successful handover report:
· Source and target cell ID
· Measurement report triggered configuration
· Event ID, trigger threshold, trigger offset, hysteresis value, timeToTrigger value
· The radio link quality of source cell when measurement report is triggered. (UE could only record the quality of source cell when it is lower than a pre-configured threshold)
· The radio quality of source when handover command is received before conducting RACH with target cell.
· The radio quality of target cell when UE successfully did RACH with target cell. 
· BeamFailureDetectionHistory
· BeamFailureInstanceMaxCount, BeamFailureDetectionTimer, NumberOfFailureDetections
· BeamFailureRecoveryHistory
· BeamFailureRecoveryConfig, NumberOfFailureRecovery
· Qin/Qout threshold configuration, CountNumberOfN310/N311, T310/T312 elapsed time. 
· T304 elapsed time
· LocationInformation

Proposal: RAN2 to discuss and decide the triggering condition listed above for successful HO report.
· T304 /T312 elapsed time is larger than a pre-configured threshold.
· CountOfN310 is larger than a pre-configured threshold
· CountOfBeamFailureIndication/CountOfBeamFailureRecovery is larger than a pre-configured threshold


	R2-2100700
	Vivo
	Proposal 1: The triggering conditions for successful HO failure should include:
a. Successful HO to target cell where previously T310 was running in the source cell;
b. Successful HO to target cell where previously T312 was running in the source                                                                           cell; 
c. Successful HO to target cell where previously BFD was declared in the source cell;
d. Successful HO to target cell after unsuccessful CHO or normal handover failure.
Proposal 2: Successful HO report should at least include the following information:
a. Source/target cell ID;
b. the status of timer T304, 310, T312;
c. RRM measurements on the source and neighboring cells;
d. Measurements of reference signals used for RLM/BFD in terms of RSRP, RSRQ, SINR.

	R2-2100748
	NEC
	Proposal 1: Whether to perform successful handover report should be configured by the source gNB.
Proposal 2: RAN2 discuss on the options to configure the successful handover report:
Option 1. By system information
Option 2. By handover command
Option 3. By RRC message before handover
Proposal 3: Upon T304 expiry, the UE shall discard the stored successful handover report related.
Proposal 4: The Rel-17 successful handover report should consider Rel-16 new features.
Proposal 5: RAN2 discuss if successful handover report is supported for inter-RAT handover after we finish stage-2 of successful handover report for intra-RAT handover.

	R2-2100845
	OPPO
	Proposal 1: RAN2 to agree that following information should be included in the successful handover report:
	  a flag indicating that UE being encountered with radio problem towards the source cell prior to HO triggering and RLF related information
	  RACH related information during handover
	  CHO related information consisting of the candidate cells IDs, configured triggering event(s) and corresponding execution threshold(s)
	  a flag indicating that UE being encountered with radio problem towards the source cell during DAPS HO procedure

Proposal 2: RAN2 to agree that certain conditions for compiling successful handover report should be standardized, to reduce UE power and storage burden. Following conditions should be considered:
·    radio problem towards the source cell prior to HO triggering
·    RACH delay during handover procedure
·    CHO/DAPS related problem, candidate cells with bad measurement results in practice were configured, UL transmission problem towards source cell during DAPS HO, etc.


	R2-2101253
	Huawei
	Proposal 1: The successful HO report can include the following parameters:
-RLM related information 
-RLM related timers (e.g. T310, T312)
-Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR
-RLC retransmission counter
-Beam failure detection (BFD) related information
-Detection indicators and counters (e.g. Qin and Qout indications)
-Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR
-Handover related information
-Measurements of the configured reference signals at the time of successful handover
-SSB beam measurements
-CSI-RS measurements
-Handover related timers (e.g. T304)
-Measurement period indication, i.e. measurements are collected at handover trigger, at the end of handover execution or just after handover execution
-RACH related information
Proposal 2: The varSuccHOReport is introduced to store the parameters for successful HO report.
Proposal 3: The availability of a Successful Handover Report is indicated by the RRCReconfigurationComplete message.
Proposal 4: The Successful Handover Report is fetched via UE Information Request/Response messages.
Proposal 5: The UE records the latest one Successful Handover Report, e.g., varSuccHOReport.
Proposal 6: The triggering condition for recording a successful handover report can at least include:
the relative quality change threshold between any two key points, and/or,
the absolute quality threshold for the key points, e.g., at measurement results reporting, at the receiving of the handover command, at the handover execution or just after handover execution;
the number of preamble transmissions reaches the configured maximum;
the transmission power of the UE reaches the maximum UE transmission power;
Proposal 7: If the triggering condition is not configured, it implies that no successful HO report needs to be recorded.
Proposal 8: Deprioritise the Successful Handover Report for successful CHO and DAPS HO at least until the details of legacy HO enhancements are concluded.

	R2-2101348
	Qualcomm
	Proposal 1: Addition to the indication of the availability of the successful handover report in the RRCReconfiguratioComplete message, UE can indicate the availability of the successful handover report in RRCSetupComplete, RRCResumeComplete, and RRCRestablishment complete message, if the RPLMN is in the PLMNIdentityList. 
Proposal 2: UE should include the cell identities of the source cell and target cell(s) on which handover was attempted in the successful handover report.
Proposal 3: UE can store up to  number of successful handover entries in a single successful handover report. RAN2 is requested to discuss the appropriate value of .
Proposal 4: UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry.   
Proposal 5: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be the execution of RRCReconfiguration, the start of the T310 timer, and others.
Proposal 6: The successful handover report in the legacy handover can contain the following:
· Source cell identity 
· Target cell identity 
· RRM measurements on the source cell and neighboring cells together with network defined event/trigger, if available
· Boolean variable to indicate whether T310 timer was running prior to the reception of RRCReconfiguration, if available 
Proposal 7: Both of the scenarios where UE successfully perform CHO in the first attempt, and UE successfully perform CHO after failed CHO, in the beginning, should be considered for successful handover reporting.
Proposal 8: The successful handover report in the conditional handover can contain the following:
· Source cell identity 
· Target cell identity(s) 
· If scenario 2 discussed above happens, then include the RLF-report in a container, if available
· RRM measurements on the source and neighboring/candidate cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was running prior to the execution of RRCReconfiguration, if available  
Proposal 9: The successful handover report in the DAPS handover can contain the following:
· Source cell identity 
· Target cell identity
· If RLF is detected to the source cell prior to the source release, include the RLF-report in a container, if available
· RRM measurements on the source and neighboring cells together with network defined event/trigger, if available  
· Boolean variable to indicate whether T310 timer was started during the handover procedure, if available  


	R2-2101440
	Ericsson
	Proposal 1	Include in the success handover report, at least the following information:
a.	RLM related parameters, e.g. T310 status, UL RLC retransmission status when the HO is triggered by the source
b.	RRM information, e.g. related to beam selection
c.	Handover interruption time
d.	CHO/DAPS relevant information
Proposal 2	Related to DAPS, include in the success handover report, at least the following information:
a.	Latest radio measurements related to the source cell
b.	UP-relevant information, such as amount of duplication, HO interruption time
Proposal 3	Related to CHO, include in the success handover report, at least the following information:
a.	Time between the reception of the CHO command and the corresponding CHO execution
b.	Latest radio measurement results of the candidate target cells
Proposal 4	RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.

	R2-2101588
	ZTE
	Proposal 1: UE stores successful HO report when the HO is initiated during running of T310, and the following measurements can be considered to store in the successful HO report:
	The available cell and beam level measurements 
	The running time of T310 
Proposal 2: UE stores successful HO report when the HO is initiated during running of T312, and the following measurements can be considered to store in the successful HO report:
	The available cell and beam level measurements 
	The running time of T312
Proposal 3: UE stores the successful HO report when the successful HO procedure is not based on the CFRA resource configured, and the following information can be considered:
· RA resource configuration used in the HO procedure
· CFRA resource configuration configured for HO if not used

Proposal 4: It is proposed to stores the successful CHO HO report when the successful HO procedure is not based on the CFRA resource configured or when CHO configuration is received when T312/T310 is running.
Proposal 5: Include the HO type in successful HO report to distinguish the HO based on CHO configuration from other HO case. 
Proposal 6: UE store the successful HO report in case successful reestablishment based CHO configuration after previous connection failure (RLF/HOF/CHOF).
Proposal 7: UE stores the successful CHO report with previous HO/RLF/CHO failure, and the following information can be considered:
· Time between CHO configuration and previous failure 
· Time between previous failure and successful CHO
Proposal 8: It is proposed to stores the successful DAPS HO report when the successful HO procedure is not based on the CFRA resource configured or when DAPS HO is initiated when T312/T310 is running.
Proposal 9: Include the HO type in successful DAPS HO report to distinguish the HO type. 
Proposal 10: UE stores the successful DAPS HO report when source RLF is detected during HO, and the following information can be considered:
· Time between DAPS HO command and RLF in source  
· Time between RLF in source and successful DAPS HO
Proposal 11: To include the content as proposed in P1-P3 if needed for successful CHO HO report and for successful DAPS HO report.
Proposal 12: It is proposed to have multiple entries for successful HO report where each entry includes information of one successful HO event triggered.
Proposal 13: Prior configuration is sent from NW to UE to indicate one or more triggering conditions NW wants UE to store successful HO report for.
Proposal 14: UE sends the availability indicator of Successful HO Report to the NW via e.g., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete if it has available successful HO report to be reported.
Proposal 15: NW fetches the whole Successful HO Report via UEInformationRequest / UEInformationResponse.


	R2-2101604
	Samsung
	Proposal 1: RAN2 discusses triggering conditions and retrieval procedure for Successful HO Report.

	R2-2101643
	CMCC
	Proposal 1: Include the RLM and RLC retransmission counter related information in the Successful Handover Report.
Proposal 2: Include the RRM related information in the Successful Handover Report.
Proposal 3: Include following BFR related informatin in the Successful Handover Report, when none of beams in candidateBeamRSList could meet the measurement requirement:
· Indication that none of beams in candidateBeamRSList could meet the measurement requirement, 
· ID and measurements of beams whose measurement higher than the threshod rsrp-ThresholdSSB but not within the configured list candidateBeamRSList
· Measurements of reference signals that within the configured list candidateBeamRSList
Proposal 4: The exact condition needs to be defined to report the BFD related information.



Rapporteur´s summary on HO success report
Contents of the HO success report
Following contents of the successful HO report are proposed by the companies.
1) Source cell ID and target cell ID (Docomo, Vivo, Oppo, Qualcomm)
2) Measurement report configuration (Docomo)
3) Radio measurements (Qualcomm, Ericsson, ZTE, CMCC)
a. Radio link quality of source cell when measurement report is triggered (Docomo, Huawei)
b. Radio quality of source when handover command is received (Docomo)
c. Radio quality of target cell when UE successfully did RACH with target cell (Docomo, Huawei)
d. Radio quality of source and neighbouring cells + beams (Vivo, Huawei) 
e. CHO candidate measurements (Qualcomm, Ericsson)
4) BFD/BFR related contents (Docomo, Huawei, CMCC)
a. BFD history (Docomo)
b. BFR history (Docomo)
c. BFD measurements (Huawei)
5) Timer measurements
a. T304 elapsed time (Docomo, Vivo, Huawei)
b. T310 (Vivo, Huawei, Qualcomm, Ericsson, ZTE)
c. T312 (Vivo, Huawei, ZTE)
d. Time between CHO config and CHO execution (Ericsson)
e. Time between CHI configuration and previous failure (ZTE)
f. Time between previous failure and successful CHO (ZTE)
g. 
6) Location information (Docomo)
7) RLM related issues (Oppo, Huawei, CMCC)
a. Flag to indicate RLM issues (Oppo)
b. Flag to indicate source RLM issues at DAPS HO (Oppo)
c. Radio quality of source RLM beams (Vivo, Huawei)
d. Qin, Qout values (Huawei)
8) RACH information towards target cell (Oppo, Huawei, ZTE)
9) Configured CHO events (Oppo, ZTE)
10) RLC re-transmission counter (Huawei, Ericsson)
11) Handover related information (Huawei)
12) User plane information (Ericsson)
13) HO type (ZTE)
Based on the above, many companies (Docomo, Vivo, Oppo, Qualcomm, Ericsson, ZTE, CMCC) seems to suggest that the source and target cell related identifiers and measurements are to be included in the successful HO report.
[bookmark: _Toc62200089][bookmark: _Toc62207292]The source cell and target cell related identifiers and measurements are to be included in the successful HO report.
Regarding CHO aspects to be included in the HO success report, Rapporteur notes that this topic was discussed in Post RAN2#112 [853] email discussion. Hence, it is proposed to discuss the outcome of that email discussion on this topic.
[bookmark: _Toc62207293]RAN2 to discuss the outcome of Post RAN2#112[853] on CHO aspects to include in the HO success report.
Further, many companies have also expressed interest in including the RLM/RLF related information (Vivo, Huawei, Qualcomm, Ericsson, ZTE, Oppo, Huawei, CMCC) in the successful HO report. However, there are diverse views on whether T310 value is reported, RLM beam measurements is reported and/or N310 counter values are reported etc.
[bookmark: _Toc62200096][bookmark: _Toc62207337][bookmark: _Toc62200090]The UE includes the RLM/RLF related measurements/status at the source at the time of receiving the HO command.
0. [bookmark: _Toc62207338]FFS: Which of the following is included – T310 value, N310 value, RLM beam measurements, BFD/BFR related beam measurements, RLC re-transmission counter value
The rest of the proposals can be Cat-C proposal for this meeting. 
[bookmark: _Toc62207543]RAN2 to discuss other parameters to include in the HO success report on the basis of the above list.
HO success report triggering related
Following criterion for triggering the successful HO report are proposed by the companies. 
1) Timer values 
a. T304 elapsed time exceeds a threshold (Docomo)
b. T312 elapsed time exceeds a threshold (Docomo, Vivo, ZTE)
c. T310 was running in the source cell (Vivo, Oppo, ZTE)
2) Counter values 
a. N310 exceeds a threshold (Docomo, Oppo)
b. Count of Beam Failure Indication exceeds a threshold (Docomo, Vivo)
c. Count Of Beam Failure Recovery exceeds a threshold (Docomo)
3) A failed HO or CHO followed by a successful HO (Vivo)
4) Explicit network configuration (NEC, Huawei)
a. By SI
b. By HO command
c. By RRC message before HO.
5) RA procedure delay is large (Oppo, Huawei)
6) Configuration of Poor CHO candidates (Oppo)
7) UL transmission problem towards source of DAPS (Oppo)  
8) Absolute/relative change in radio quality (Huawei)
9) Transmission power of the UE reaches the maximum UE transmission power (Huawei)
10) When no CFRA is configured (ZTE)
From the above, there seems to be some support (Docomo, Vivo, Oppo, ZTE) for triggering the successful HO report upon RLM/RLF related issues in the source. The details of which exact timer or counter values are used can be discussed further.
[bookmark: _Toc62200097][bookmark: _Toc62207339]The UE uses the following RLM/RLF related measurements/status at the source as a trigger for successful HO reporting.
0. [bookmark: _Toc62200098][bookmark: _Toc62207340] T310 value exceeds a threshold
0. [bookmark: _Toc62200099][bookmark: _Toc62207341] T312 value exceeds a threshold
0. [bookmark: _Toc62200100][bookmark: _Toc62207342] N310 value exceeds a threshold 
0. [bookmark: _Toc62200101][bookmark: _Toc62207343] BFD/BFR related beam measurements are poor (Qin/Qout exceeds a threshold)
Rest of the proposals have very limited support i.e., either one or two companies propose the triggering method. Therefore, rapporteur proposes to postpone (Cat-C) the other triggering methods for successful HO report.
[bookmark: _Toc62207544]RAN2 to discuss other triggering methods for the HO success report on the basis of the above list.
Discarding HO success report configurations and contents
Following criterion for discarding the successful HO report/configurations are proposed by the companies.
1) Upon T304 expiry, the UE shall discard the stored successful handover report related. (NEC)
As this is an isolated proposal, the rapporteur proposes to postpone (Cat-C) this.
Scope of successful HO report
Following scope for the successful HO report are proposed by the companies.
1) Intra-RAT handovers (NEC)
2) Inter-RAT handovers (NEC)
3) Deprioritise the Successful Handover Report for successful CHO and DAPS HO (Huawei)
4) Upto N successful HO reports (Qualcomm, ZTE)
5) Successful CHO (Qualcomm, Ericsson, ZTE)
6) Successful DAPS HO (Qualcomm, ZTE, Ericsson)
The rapproteur proposes to discuss whether to apply to successful HO reportign feature only to intra-RAT HO or for inter-RAT HO as well. This is only proposed by NEC but the rapporteur believes this helps to narrow down/clarify the scope for future meetings.
[bookmark: _Toc62200102][bookmark: _Toc62207344] RAN2 to agree the following scope of successful HO report.
0. [bookmark: _Toc62200103][bookmark: _Toc62207345] Intra-RAT HO
0. [bookmark: _Toc62200104][bookmark: _Toc62207346] Inter-RAT HO
Further, there seems to be differing views on whether we should consider successful CHO and DAPS HO as part of the successful HO report or not. Therefore, the rapporteur proposes to discuss this (cat-B) .
[bookmark: _Toc62200105][bookmark: _Toc62207347]RAN2 to agree the following scope of successful HO report.
0. [bookmark: _Toc62200106][bookmark: _Toc62207348] Successful HO
0. [bookmark: _Toc62200107][bookmark: _Toc62207349] Successful CHO
0. [bookmark: _Toc62200108][bookmark: _Toc62207350] Successful DAPS HO
Rest of the proposals have very limited support i.e., either one or two companies propose the storing of N successful HOs. Therefore, rapporteur proposes to postpone (Cat-C) this proposal.
Signalling of successful HO report
Following singling for the successful HO report are proposed by the companies.
1) The availability of a Successful Handover Report is indicated by the RRCReconfigurationComplete message (Huawei)
2) The Successful Handover Report is fetched via UE Information Request/Response messages. (Huawei, ZTE)
3) The UE records the latest one Successful Handover Report, e.g., varSuccHOReport. (Huawei)
4) Addition to the indication of the availability of the successful handover report in the RRCReconfiguratioComplete message, UE can indicate the availability of the successful handover report in RRCSetupComplete, RRCResumeComplete, and RRCRestablishment complete message, if the RPLMN is in the PLMNIdentityList (Qualcomm, ZTE)
5) UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry (Qualcomm)
The signalling framework is proposed by some companies. The rapporteur proposes to postpone (Cat-C) this discussion to the next meeting so that some of the scope related agreements from this meeting could be used for designing the signalling framework.
[bookmark: _Toc62207545]RAN2 to discuss the signalling framework of the HO Success Report.
MHI related enhancements
	TDoc
	Company name
	Proposals

	R2-2100194
	CATT
	Proposal 1: Enhance UE history information to include PSCell related information: PSCell list, the time UE stayed in each PSCell.
Proposal 2: UE correlated PSCell mobility history information with the related PCell mobility history information.
Proposal 3: Whether other parameters are needed for PSCell mobility history information enhancement could be discussed further.
Proposal 4: UE reports the recorded mobility history information of both PCell(s) and PSCell(s) to current PCell.
Proposal 5: Enhanced PSCell history information report could be applied to (NG)EN-DC and NR-NR DC scenarios, and does not be applied to LTE DC and NE-DC scenarios.
Proposal 6: Additional optional feature is needed for PSCell history information storage and reporting.

	R2-2100774
	DoCOMO
	Proposal 1: Support signalling of reporting mobility history of SCG to both MN and SN.
Proposal 2: For UE history information reporting of SCG, UE correlate mobility history of MCG and SCG first, and then report to the network.
Proposal 3: UE could record cell ID of previous PSCell, current PCell and time spent in the previous PSCell when the PSCell changed.
Proposal 4: RAN2 to discuss the following solutions to support the signalling of reporting mobility history report to SN.
Alt1: To include mobilityHistoryReport of SCG in UEAssistanceInformation message.
Alt2: To lower the bar to make it possible for UEInformationResponse to be transparently sent to MN through ULInformationTransferMRDC message.

	R2-2100845
	OPPO
	Proposal 3: RAN2 to agree that the mobility information of PSCell change to be transmitted via SRB3 or in a container transmitted towards SN.


	R2-2101253
	Huawei
	Proposal 9: The UE mobility history information should include PSCell related information, which can be placed within the information of the PCell. The UE can report the whole history information to the MN, then the MN forwards the information to the SN.

	R2-2101350
	Qualcomm
	Proposal 1: UE prepares separate MHI reports for MCG and SCG, where the MCG MHI report can capture the UE history information over MCG and SCG MHI report captures the UE history information over SCG.
Proposal 2: Include the CGI or PCI together with the carrier frequency of PCell in the SCG MHI report together with PSCell CGI or PCI together with the carrier frequency. Time spent is computed as time spent over PSCell in the SCG MHI report.
Proposal 3: Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.
Proposal 4: Allow both Pcell and PScell to extract the SCG mobility history Information. PCell can request the SCG mobility history information using UE Information request and response while PSCell can request the SCG mobility history Information through PCell.


	R2-2101440
	Ericsson
	Proposal 8	Extend the existing mobility history report to include information about PSCell change, addition, removal.
Proposal 9	The mobility history information related to PSCell changes can be requested by the SN and reported to it.
Proposal 10	RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor information, location information, mobility state, RRC state.
Proposal 11	RAN2 to consider including deployment characteristics of the cell in the mobility history report.
Proposal 12	RAN2 to enable transmission of NR-related mobility history report to LTE.

	R2-2101589
	ZTE
	Proposal 1: RAN2 to agree on using one MHI with extension to store PSCell information from SN, UE reports the MHI to MN, no need to report it to SN.
Proposal 2: Reuse the current MHI structure with extension to add an optional IE PSCell ID.
Proposal 3: UE saves the detail raw information in a successive way to include the PSCell information.
Proposal 4: Whether and how MN forward the MHI to SN is left for RAN3 to decide.

	R2-2101604
	Samsung
	Proposal 2: Confirm that mobility history information enhancements will be investigated in EN-DC only.
Proposal 3: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability.
Proposal 4: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.
Proposal 5: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available.
Proposal 6: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
Proposal 7: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
Proposal 8: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell).

	R2-2101644
	CMCC
	Proposal 1: Separate MHI reports are introduced for MCG and SCG, where the MCG MHI report captures the UE history informationof MCG and SCG MHI report captures the UE history information of SCG.
Proposal 2: Beam related information could be introduced in the MHI report.


Rapporteur´s summary of MHI enhancements
There are several topics discussed but two main category of proposals which could be discussed in this meeting and other proposals could be postponed (Cat-C).
Structure of PSCell MHI (PSCell MHI together with PCell MHI or as a separate report)
There are two sets of proposals by companies on the structure of the PSCell MHI.
1) PSCell MHI nested within the PCell MHI (CATT, Docomo, Huawei, ZTE).
2) PSCell MHI as a separate report from PCell MHI (Qualcomm, Samsung, CMCC)

Based on these proposals, there is clear preference from all the companies and therefore, the rapporteur proposes to discuss this further.
[bookmark: _Toc62200109][bookmark: _Toc62207351]RAN2 to discuss and agree on one of the following.
0. [bookmark: _Toc62200110][bookmark: _Toc62207352]PSCell MHI nested within the PCell MHI
0. [bookmark: _Toc62200111][bookmark: _Toc62207353]PSCell MHI as a separate report from PCell MHI
Where to report PSCell related MHI
There are two sets of proposals by companies on the structure of the PSCell MHI.
1) PSCell MHI is reported to both PCell and PSCell MHI (Docomo, Qualcomm, Ericsson).
2) PSCell MHI is reported only to PCell (CATT, Huawei, ZTE, Samsung)
3) PSCell MHI is reported only to PSCell ()

Based on these proposals, there is clear preference from all the companies and therefore, the rapporteur proposes to discuss this further.
[bookmark: _Toc62200112][bookmark: _Toc62207354]RAN2 to discuss and agree on one of the following.
0. [bookmark: _Toc62200113][bookmark: _Toc62207355] PSCell MHI is reported to both PCell and PSCell MHI
0. [bookmark: _Toc62200114][bookmark: _Toc62207356] PSCell MHI is reported only to PCell
Fast MCG Recovery
	TDoc
	Company name
	Proposals

	R2-2101343
	Qualcomm
	Proposal: Add connection failure type as “Fast-MCG-Recovery-Failure”.
Proposal: Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report. 
Proposal: Add SCG CGI and reason for SCG-failure in the RLF-report, if the RLF-cause is set as “scg-failure”.

	R2-2101105
	Lenovo, Motorola Mobility
	Proposal 1: The fast MCG link recovery information should be added in the rlf-report associated with the case that UE accesses network after re-establishment procedure or RRC setup procedure.
Proposal 2: The fast MCG link recovery information should be reported after successful handover based on the received response message during fast MCG link recovery.

	R2-2101604
	Samsung
	Proposal 10: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.
Proposal 11: Location info is also added into MCGFailureInformation as in SCGFailureInformation.


Rapporteur´s summary on fast MCG recovery
The fast MCG failure recovery is not part of the WI description and therefore the rapporteur proposes to postpone this topic.
[bookmark: _Toc62200121][bookmark: _Toc62207546]Add connection failure type as “Fast-MCG-Recovery-Failure”.
[bookmark: _Toc62200122][bookmark: _Toc62207547]Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report.
[bookmark: _Toc62200123][bookmark: _Toc62207548]Add SCG CGI and reason for SCG-failure in the RLF-report, if the RLF-cause is set as “scg-failure”.
RA Report related enhancements
	TDoc
	Company name
	Proposals

	R2-2100193
	CATT
	Proposal 1: UE sends both the MN and SN RACH report(s) info to current MN, based on MN’s request (option 1).
Proposal 2: MN distinguishes the cell/node by using the cell ID information and then sends the SN related RACH report information to the SgNB(s).
Proposal 3: Confirm the current RACH Report procedure also supports reporting the RACH information about SgNB in NR-NR DC case, which include the SgNB related RACH purposes of:
beamFailureRecovery;
reconfigurationWithSync;
ulUnSynchronized;
schedulingRequestFailure;
noPUCCHResourceAvailable.
Proposal 4: Reply the RAN3 LS to express RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
Proposal 5: Includes NR container in LTE RACH Report to enhance the SgNB UE RACH Report for EN-DC case.
Proposal 6: Neither additional capability bit nor optional feature is needed for SgNB RACH Report enhancement for NR-NR DC case.
Proposal 7: Additional capability may be needed for NR RACH Report enhancement in LTE for EN-DC case.

	R2-2100699
	Vivo
	Proposal 1: The legacy UEInformationRequest message can be embedded in EUTRA/NR DLInformationTransferMRDC to enable the interaction between SN and UE.
Proposal 2: Enhancements on the support of SgNB RACH report are required, potential solutions include:
a) The UE transfers the SN-related RACH report to SN via ULInformationTransferMRDC.
b) A new message, e.g., UEInformationReponseSCG, is used to transfer the SN RACH report to SN via SRB1 or SRB3 (if configured).
Proposal 3: LS to RAN3 that, from RAN2’s perspective, the current mechanism cannot support the SgNB RACH report, and further enhancements are required.

	R2-2101440
	Ericsson
	Proposal 13	Enhance the existing ASN.1 of the RA-Report, in order to allow the UE to include the PCell also in case the RA occurred in an SCell.
Proposal 16	RAN2 to include information to allow the network to retrieve the RACH preamble group utilized by the UE.
Proposal 17	RAN2 to consider including indication of whether the payload size is above or below the ra-Msg3SizeGroupA threshold, and indication of whether the pathloss is above or below the pathloss threshold for group A/B selection.
Proposal 18	RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc.
Proposal 19	RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons (i.e. the UE Contention Resolution Identity MAC CE carried in the msg4 does not match the CCCH SDU transmitted in Msg3), or radio reasons (i.e. ra-ContentionResolutionTimer expiry).
Proposal 20	Include ‘msg3BasedRequestForOtherSI’ as a new raPurpose in the RAReport.


Rapporteur´s summary of RA report enhancements
Three companies have proposed enhancements to RA report in Rel-17. RAN3 has sent an LS to RAN2 regarding the possibility of collecting the SCG related RA reports. There are two options under discussion as brought up by CATT.
Option 1: UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to the SN;
Option 2: SN requests SgNB RACH report, and then UE reports the SN RACH report to the SN, directly via SRB3 or via SRB1;  
The rapporteur would like to agree on one of these options during the meeting so that we can make progress during the meeting and send a reply to RAN3.
[bookmark: _Toc62200115][bookmark: _Toc62207357]RAN2 to discuss and agree on one of the following:
0. [bookmark: _Toc62200116][bookmark: _Toc62207358] UE reports the SN RA report to the MN, and then MN sends the SN RA report to the SN
0. [bookmark: _Toc62200117][bookmark: _Toc62207359] SN requests SgNB RA report, and then UE reports the SN RA report to the SN, directly via SRB3 or via SRB1
Rest of the proposals can be discussed in the future (Cat-C).
UL coverage related enhancements
	TDoc
	Company name
	Proposals

	R2-2100602
	Nokia
	Proposal 1: RLF report is extended with “DL quality” information for better characterization of the DL signal during an UL outage.

	R2-2101253
	Huawei
	Proposal 10: Introduce a list of CEF reports.
Proposal 11: Introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list.

	R2-2101589
	ZTE
	Proposal 5: It is proposed to include a list of number of CEF per cell which records the accumulated failed connection set-up/resume attempt for each attempted cell together with the cell id in the CEF report.

	R2-2101604
	Samsung
	Proposal 9: RAN2 discusses the following conditions so that the network can identify UL availability.
Max UE power is higher than P_max or
P_compensation in S-criteria is not equal to zero

	R2-2101440
	Ericsson
	Proposal 14	RAN2 to include the location information and the radio measurement in the RA report depending on the raPurpose, e.g. in case of SR failure, beam recovery failure, UL synchronization issues.



Rapporteur´s summary of UL coverage related enhancements
From the proposals, Huawei and ZTE, propose to enhance the CEF report whereas Nokia and Samsung’s proposal is to enhance the RLF report. Therefore, the rapporteur proposes to discuss if only one of these enhancements should be supported or both should be supported.
[bookmark: _Toc62200118][bookmark: _Toc62207360] RAN2 to agree the following scope of enhancements related to UL coverage enhancements.
0. [bookmark: _Toc62200119][bookmark: _Toc62207361] CEF report enhancements
0. [bookmark: _Toc62200120][bookmark: _Toc62207362] RLF report enhancements
0. [bookmark: _Toc62207363]RA information enhancements
The exact method of enhancements can be discussed further in the coming meetings (Cat-C in this meeting) based on the basic agreements. 

Conditional PSCell addition/change related
	TDoc
	Company name
	Proposals

	R2-2100779
	DOCOMO
	Proposal 1: Include a new failure type (e.g. condSynchReconfigFailureSCG) in SCGFailureInformation message for PSCell change execution failure.
Proposal 2: Include cell ID and measurement result of source PSCell in SCGFailureInformation message for conditional PSCell change configuration optimization.
Proposal 3: Include measurement results of candidate PSCell measurement results in SCGFailureInformation for conditional PSCell change configuration optimization.
Proposal 4: Include RACH report in SCGFailureInformation for conditional PSCell change failure.
Proposal 5: Include 2-step RACH related information (e.g. msgA-RO-FrequencyStart, msgA-SubcarrierSpacing, msgA-RO-FDM, ssb-Index, CSIRS-index, numberOfPreamblesSentOnSSB, numberOfPreamblesSentOnCSI-RS, contentionDetected or not, dlRSRPAboveThreshold) in RA-report in SCGFailureInformaiton.


Rapporteur´s summary of conditional PSCell addition/change enhancements
The conditional PSCell change/addition related enhancements is not part of the WI description and therefore the rapporteur proposes to postpone (Cat-C) all the proposals on this topic.
[bookmark: _Toc62207549]RAN2 to discuss conditional PSCell addition/change enhancements.
RLF report related
	TDoc
	Company name
	Proposals

	R2-2101082
	DOCOMO
	Proposal 1: Add a new failure type of reconfigureWithSyncFailurSCG in connectionFailureType in RLF report.
Proposal 2: Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report.
Proposal 3: In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report.
Proposal 4: In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report.
Proposal 5: If T310 is expired in source PCell during DAPS handover, UE to store the failed source cell information in VarRLF-Report and set the connectionTypeFailre to DAPS-sourceRLF.

	R2-2101104
	Lenovo, Motorola Mobility
	Proposal 1: The failure of Inter-RAT handover from NR to E-UTRA for the voice fallback purpose should be discussed in Rel-17 SON.
Proposal 2: The failure of Inter-RAT handover from NR to UTRA for the voice fallback purpose should be discussed in Rel-17 SON.

	R2-2101253
	Huawei
	Proposal 13: Add the cause value t312-Expiry in the RLF report.

	R2-2101440
	Ericsson
	Proposal 15	Include in the RLF-Report the raPurpose whenever the RLF cause is randomAccessProblem.


Rapporteur´s summary of RLF report related enhancements
As the current proposals on RLF report enhancements are very distributed, the rapporteur proposes to postpone (Cat-C) the discussions on these enhancements. 
[bookmark: _Toc62207550]RAN2 to discuss RLF report enhancements.
MRO for SN change failure related
	TDoc
	Company name
	Proposals

	R2-2101253
	Huawei
	Proposal 12: Wait for progress in RAN3 before starting the discussion of MRO for SN change failure.

	R2-2101440
	Ericsson
	Proposal 5	Include perRAInfoList field related to SCG failures in NR in a separate message, rather than in the SCGFailureInformationNR/ SCGFailureInformation message.
Proposal 6	Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure related to SCG failures in NR and EUTRA in a separate message, rather than in the SCGFailureInformationEUTRA/ SCGFailureInformationNR/SCGFailureInformation message.
Proposal 7	The UE transmits the above message when the network requests it, similar to the RLF-report.

	
	
	


Rapporteur´s summary of MRO for SN change failure related enhancements
There are detailed proposals from Ericsson on the topic but the rapporteur agrees with Huawei to postpone (cat-C) the discussions on this topic until RAN3 makes some progress and possibly indicate the parameters of interest from their side.
[bookmark: _Toc62207551]RAN2 to discuss MRO enhancements to SN change failure.
NR-U related
	TDoc
	Company name
	Proposals

	R2-2101350
	Qualcomm
	Proposal 5: Introduce a new SON message as LBTFailureInformation for NR-U related optimizations. We request RAN2 to discuss different fields/parameters to be included in the LBTFailureInformation.

	R2-2101440
	Ericsson
	Proposal 21	RAN2 aims at some basic enhancements to the current SON framework to address the NR-U system, e.g. enhancements to the existing RA/RLF report.

	
	
	


Rapporteur´s summary of NR-U related enhancements
The rapporteur proposes to postpone (Cat-C) this topic as this is a low priority WID objective.
[bookmark: _Toc62207552]RAN2 to discuss SON-related aspects of NR-U.
Conclusion
Based on the discussion in the previous sections, the following Cat-A proposals were identified:
Cat-a-Proposal 1	Related to RLF-report, prioritize discussion of proposals from Post RAN2#112 [853]
Cat-a-Proposal 2	Related to CHO success report, prioritize discussion of proposals from Post RAN2#112 [853].
Cat-a-Proposal 3	Related to the signalling model, prioritize the outcome of the email discussion Post RAN2#112 [853], i.e. separate IEs/fields within the existing RLF-report are used to represent the second HOF.
Cat-a-Proposal 4	RAN2 to capture the following DAPS HO scenarios:
a.	Failed DAPS handover to the target cell but successfully fallback to source
b.	UE declares RLF on the source cell before successfully DAPS handover towards target cell
Cat-a-Proposal 5	RAN2 to discuss whether to capture the scenario in Cat-a-Proposal 5b in RLF-Report or HO Success Report.
Cat-a-Proposal 6	The reporting granularity of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-ThresholdSSB is per-RA-attempt.
Cat-a-Proposal 7	The RA report includes as indication of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-Threshold.
Cat-a-Proposal 8	The RA report includes an indication that enables the network to know that the fallback from 2 step RA to 4 step RA was performed by the UE.
Cat-a-Proposal 9	RAN2 to choose one of the two option for the granularity of RA type (2 step RA vs 4 step RA) indication - ‘per-RA attempt’ or ‘per RA procedure’.
a.	FFS: Implicit vs explicit indication
Cat-a-Proposal 10	RA report related ASN.1 extension is discussed in Rel-16 related agenda item.
Cat-a-Proposal 11	A reply LS is sent to RAN3 confirming the RAN2 agreements related to 2 step RA.
Cat-a-Proposal 12	The source cell and target cell related identifiers and measurements are to be included in the successful HO report.
Cat-a-Proposal 13	RAN2 to discuss the outcome of Post RAN2#112[853] on CHO aspects to include in the HO success report.

Based on the discussion in the previous sections, the following Cat-B proposals were identified:
Cat-b-Proposal 1	For CHO MRO, RAN2 should consider the following scenarios：
Cat-b-Proposal 2	Discuss if any further parameter or any other parameters’ clarification is needed, on the basis of the above lists of parameters.
Cat-b-Proposal 3	Discuss any further parameter to include in the CHO success report from the above lists.
Cat-b-Proposal 4	In case of successful HO, successful CHO and successful CHO recovery, the UE reports associated information in Successful HO Report.
Cat-b-Proposal 5	In case of unsuccessful HO/CHO followed by successful CHO recovery, the RLF report should be retrieved from the UE via RRCReconfigurationComplete message and included in the Successful HO report.
Cat-b-Proposal 6	UE declares RLF on the source cell after successfully DAPS handover towards target cell.
Cat-b-Proposal 7	UE performs DAPS handover towards target cell successfully and RLF occur in target cell soon while source cell keep connected.
Cat-b-Proposal 8	UE declares RLF on the source cell while successfully performing the DAPS handover towards target cell and RLF occur in target cell soon.
Cat-b-Proposal 9	RAN2 to consider the scenario of normal RLF shortly after successful DAPS HO
Cat-b-Proposal 10	RAN2 to consider the scenario of Failure causes interruption before unsuccessful DAPS HO (DAPS HO to wrong cell)
Cat-b-Proposal 11	RAN2 to consider the scenario of Normal HOF case with unsuccessful fallback.
Cat-b-Proposal 12	For the scenario that DAPS HO failure and falls back to source cell successfully, UE reports the RRM measurement information of the source cell, DAPS HO target cell, as well as other neighbor cells.
Cat-b-Proposal 13	For the scenario that UE experience DAPS HO failure and RLF in the source cell, UE reports the successive failure types to the network, as well as related RRM measurements.
Cat-b-Proposal 14	The radio quality of source and target cell after RACH towards target cell succeeded.
Cat-b-Proposal 15	UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be T304-expiry, T310-expiry, and others
Cat-b-Proposal 16	RAN2 to further discuss the following additional measurements:
a.	location information
b.	the HO interruption time
c.	amount of duplicates received
Cat-b-Proposal 17	RAN to discuss the following timer-related parameters:
a.	time elapsed since DAPS HO execution until RLF occur in source cell
b.	The elapsed time between the execution of the DAPS configuration and the occurrence of RLF in target cell
c.	timeFailureDAPSHO, to indicate the time elapsed since the first connection failure until the successful RACH with the target DAPS HO cell
d.	timeBetwFailures, to indicate the time elapsed since the first connection failure until the second one
Cat-b-Proposal 18	RAN2 to discuss the following IDs:
a.	reestablishmentCellId
b.	failureoder, to indicate whether the failure between the UE and the source cell occurs before the one between the UE and the target cell
c.	Indication if fallback was performed
d.	The UE to include the RLF cause related to the RLF in the source cell
e.	previousPCellId-r16 for the source cell of DAPS HO
f.	failedPCellId-r16 or dapsHOCellId-r17 for the target cell of the DAPS HO
Cat-b-Proposal 19	RAN2 to discuss whether to include the information related to “Too early DAPS handover execution with fallback to the source cell” in the RLF-report or in the FailureInformation message.
Cat-b-Proposal 20	RAN2 to discuss whether the reporting granularity of whether the DL beam quality, associated to the used 2 step RA resource, is above or below the msgA-RSRP-Threshold is per RA attempt or per RA procedure.
Cat-b-Proposal 21	RAN2 to agree on one of the two methods on how to provide the fallback indication in the RA report
a.	per RA attempt
b.	a single notification as to in which RA attempt did the UE performed the fallback
Cat-b-Proposal 22	The RA report includes an indication that enables the network to know that the switching from 2 step RA to 4 step RA was performed by the UE.
a.	FFS: Implicit vs explicit notification.
Cat-b-Proposal 23	The contentionDetected flag based implicit indication is used to differentiate whether the CFRA or CBRA is used at each RA attempt.
Cat-b-Proposal 24	RAN2 to discuss which of the following is included in the RA report to indicate the msgA PUSHC related information.
a.	Actual msgA PUSCH resources configured
b.	Peramble group ID used by the UE
c.	Preamble ID used by the UE
Cat-b-Proposal 25	The UE includes the RLM/RLF related measurements/status at the source at the time of receiving the HO command.
a.	FFS: Which of the following is included – T310 value, N310 value, RLM beam measurements, BFD/BFR related beam measurements, RLC re-transmission counter value
Cat-b-Proposal 26	The UE uses the following RLM/RLF related measurements/status at the source as a trigger for successful HO reporting.
a.	T310 value exceeds a threshold
b.	T312 value exceeds a threshold
c.	N310 value exceeds a threshold
d.	BFD/BFR related beam measurements are poor (Qin/Qout exceeds a threshold)
Cat-b-Proposal 27	RAN2 to agree the following scope of successful HO report.
a.	Intra-RAT HO
b.	Inter-RAT HO
Cat-b-Proposal 28	RAN2 to agree the following scope of successful HO report.
a.	Successful HO
b.	Successful CHO
c.	Successful DAPS HO
Cat-b-Proposal 29	RAN2 to discuss and agree on one of the following.
a.	PSCell MHI nested within the PCell MHI
b.	PSCell MHI as a separate report from PCell MHI
Cat-b-Proposal 30	RAN2 to discuss and agree on one of the following.
a.	PSCell MHI is reported to both PCell and PSCell MHI
b.	PSCell MHI is reported only to PCell
Cat-b-Proposal 31	RAN2 to discuss and agree on one of the following.
a.	UE reports the SN RA report to the MN, and then MN sends the SN RA report to the SN
b.	SN requests SgNB RA report, and then UE reports the SN RA report to the SN, directly via SRB3 or via SRB1
Cat-b-Proposal 32	RAN2 to agree the following scope of enhancements related to UL coverage enhancements.
a.	CEF report enhancements
b.	RLF report enhancements
c.	RA information enhancements

Based on the discussion in the previous sections, the following Cat-C proposals were identified:
Cat-c-Proposal 1	Revise the wording of the scenarios descriptions as below to avoid ambiguous comprehension:
a.	A UE that has CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
b.	A UE that has CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
c.	A UE that has CHO configuration, fails to access to the target cell after receiving normal HO configuration, and then UE choose a CHO candidate cell while T311 running and UE failed to access to the selected CHO candidate cell.
Cat-c-Proposal 2	Clarify the CHO successful reestablishment scenarios using the following statement:
a.	A UE that has stored valid CHO configuration, declares RLF in the source cell and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
b.	A UE that has stored valid CHO configuration, fails to access to the CHO candidate cell after configured CHO execution condition triggered, and then UE choose a CHO candidate cell while T311 running and UE successfully accesses to the selected CHO candidate cell.
Cat-c-Proposal 3	Implicit way could be used to distinguish normal handover and conditional handover.
Cat-c-Proposal 4	The UE can report an explicit CHO failure indicator to the network in the RLF-Report .
Cat-c-Proposal 5	RAN2 to discuss whether implicit or explicit DAPS HO failure indicator is needed.
Cat-c-Proposal 6	The state of source link can be reported for the case that UE successfully completes DAPS handover.
Cat-c-Proposal 7	The failure cause for the source cell can be reported for the case that source link fails but DAPS handover to the target cell is successfully completed.
Cat-c-Proposal 8	Proposal: RAN2 discusses to report an indicator to indicate if source RLF has occurred for successful DAPS HO.
Cat-c-Proposal 9	RAN2 to consider one of the following enhancements to failureInformation:
Cat-c-Proposal 10	RAN2 study the above options for storing/reporting two successive failures related information:
a.	Option 1: Re-use the existing rlf-report with updates/extensions to cover all the two successive failures related information.
b.	Option 2: Since the legacy entry rlf-report in the RLF Report can only cover the information for the latest failure, introduce a new entry in the same one RLF Report for the first failure.
c.	Option 3: Use Two separate RLF Reports, one containing IEs related to the first failure, the other one containing IEs related to the second failure.
Cat-c-Proposal 11	To support two consecutive failures in DAPS HO, the UE reuses the existing contents of the legacy RLF report to record the failure in the target cell related information for DAPS HO.
Cat-c-Proposal 12	It is kindly asked RAN2 to discuss whether to store both failure event in RLF when RLF detects shortly in source after UE fallback to source in case DAPS HO failure.
Cat-c-Proposal 13	The same RLF report format used to store two consecutive failure event when CHO is configured is reused for DAPS failure case.
Cat-c-Proposal 14	Include the number of MSGA transmissions that UE has tried, or the configured maximum number of msgA transmissions, in the RA-Report.
Cat-c-Proposal 15	Include the response information after msgA transmission, i.e. contention resolution/ fallback indication / backoff indication in the RA-Report
Cat-c-Proposal 16	Power level information can be included in the NR UE RACH Report. This information may comprise MSGA preamble and MSGA PUSCH transmission power level of the last RACH attempt before the change from 2-step to 4-step RACH or whether the UE transmits at its maximum power level.
Cat-c-Proposal 17	RAN2 should consider logging of RACH prioritization information in the NR UE RACH Report
Cat-c-Proposal 18	From RAN2’s perspective there is no sufficient motivation to enhance RA report to support independent RA reporting in SgNB, and it is up to RAN3 to discuss how to forward the RA report of SgNB to concerned RAN node.
Cat-c-Proposal 19	Include the indication whether the RO is shared in the RA-Report.
Cat-c-Proposal 20	RAN2 to discuss other parameters to include in the HO success report on the basis of the above list.
Cat-c-Proposal 21	RAN2 to discuss other triggering methods for the HO success report on the basis of the above list.
Cat-c-Proposal 22	RAN2 to discuss the signalling framework of the HO Success Report.
Cat-c-Proposal 23	Add connection failure type as “Fast-MCG-Recovery-Failure”.
Cat-c-Proposal 24	Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report.
Cat-c-Proposal 25	Add SCG CGI and reason for SCG-failure in the RLF-report, if the RLF-cause is set as “scg-failure”.
Cat-c-Proposal 26	RAN2 to discuss conditional PSCell addition/change enhancements.
Cat-c-Proposal 27	RAN2 to discuss RLF report enhancements.
Cat-c-Proposal 28	RAN2 to discuss MRO enhancements to SN change failure.
Cat-c-Proposal 29	RAN2 to discuss SON-related aspects of NR-U.

Based on the discussion in the previous sections, the following Cat-X proposal was identified:
1. Remove the scenarios c “A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.”
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