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Introduction
[bookmark: _Hlk36540367]This document provides the summary of all the contributions submitted to 8.13.2.3- Other WID related SON features 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
RACH Optimizations
Related to RAN3 LS (R3-205662)
TDocs and related proposals 
In [1], CATT proposes the following.
Proposal: Confirm the current RACH Report procedure also supports reporting the RACH information about SN, which include the SN related RACH purposes of:
· beamFailureRecovery;
· reconfigurationWithSync;
· ulUnSynchronized;
· schedulingRequestFailure;
· noPUCCHResourceAvailable.
Proposal: 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: Reply the RAN3 LS to express RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
Proposal: Neither additional capability bit nor optional feature is needed for SN RACH Report enhancement.
In [10], ZTE proposes the following:
Proposal: It is proposed to confirm that UE can store the RA report of SgNB based on current NR RA report design.
Proposal: 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.
In [6], Vivo proposes the following:
Proposal: The legacy UEInformationRequest message can be embedded in EUTRA/NR DLInformationTransferMRDC to enable the interaction between SN and UE.
Proposal: A new message, e.g., UEInformationReponseSCG, is used to transfer the SN RACH report to SN.
Proposal: The new message used to transfer the SN RACH report can be sent via SRB1 or SRB3 (if configured).

Rapporteur’s summary
Three companies, i.e. ZTE, CATT, Vivo, have expressed opinions on this subject. ZTE, and CATT seem to agree that the RA-report can store information related to SgNB, and there is no need to enhance the existing RA report to carry SgNB info..
Rapporteur´s view is that the cellID included in the RA-report “indicates the CGI of the cell in which the associated random access procedure was performed”, i.e. the PCell or PSCell. Therefore, it seems straightforward to agree that the RA-report does not need to enhance and that no new UE capability is needed:
[bookmark: _Toc54816924]Confirm the current RACH Report procedure also supports reporting the RACH information about SN, which include the SN related RACH purposes of:
a. [bookmark: _Toc54816925]beamFailureRecovery;
b. [bookmark: _Toc54816926]reconfigurationWithSync;
c. [bookmark: _Toc54816927]ulUnSynchronized;
d. [bookmark: _Toc54816928]schedulingRequestFailure;
e. [bookmark: _Toc54816929]noPUCCHResourceAvailable

[bookmark: _Toc54816930]Neither additional capability bit nor optional feature is needed for SN RACH Report enhancement.
Related to the procedure to adopt to report the SN-related RA-report, there seems to be different views. CATT thinks that the MN can determine whether the RA-report carry PSCell-related RA report, and on the basis of this, the MN can transfer the RA-report to the SN. Vivo instead believe that the SN can request RA-report via the MN through DLInformationTransferMRDC, and the UE can reply with a dedicated UEInformationReponseSCG just carrying SN-related info either via SRB1 or SRB3. Rapporteur believe that a further option is to enable the UE to transmit a UEInformationResponse via ULInformationTransferMRDC to SN without the need for a new signal. Therefore, rapporteur proposes to discuss the following:

[bookmark: _Toc54816935]The legacy UEInformationRequest message can be embedded in EUTRA/NR DLInformationTransferMRDC to enable the interaction between SN and UE.
[bookmark: _Toc54816936]RAN2 to agree one of the following procedure for the transfer of SN-related RA-Report to SN
a. MN distinguishes the cell/node by using the cell ID information and then sends the SN related RACH report information to the SgNB(s).
b. A new message, e.g., UEInformationReponseSCG, is used to transfer the SN RACH report to SN
c. The UE transfers the SN-related RACH report to SN via ULInformationTransferMRDC 
[bookmark: _Toc54816937]The new message used to transfer the SN RACH report can be sent via SRB1 or SRB3 (if configured).
Once the above is agreed, RAN2 shall reply to RAN3
[bookmark: _Toc54816931]Reply the RAN3 LS to express RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
Miscellaneous RACH optimizations
TDocs and related proposals 
In [8], Ericsson proposes the following:
[bookmark: _Toc54282415]Proposal: 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.
[bookmark: _Toc54282416]Proposal: RAN2 to include information on RACH preamble group A and RACH preamble group B utilization by the UE.
[bookmark: _Toc54282417]Proposal: 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.
[bookmark: _Toc54282418]Proposal: RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc.
[bookmark: _Toc54282419]Proposal: RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons, or radio reasons (ra-ContentionResolutionTimer expiry).
Rapporteur’s summary
The above proposals need further discussion in RAN2. Hence cat-B is proposed.
[bookmark: _Toc54816938]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
[bookmark: _Toc54816939]RAN2 to include information on RACH preamble group A and RACH preamble group B utilization by the UE
[bookmark: _Toc54816940]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
[bookmark: _Toc54816941]RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc
[bookmark: _Toc54816942]RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons, or radio reasons (ra-ContentionResolutionTimer expiry).
Successful Handover Report
Scenarios for Successful Handover Report
In [9], Huawei proposes the following:
Proposal: The Successful Handover Report should support successful CHO and DAPS HO.
In [10], ZTE proposes the following:
Proposal: RAN2 focus on the failure report for CHO/DAPS and successful HO report for non-CHO cases at first, successful HO report for CHO and DAPS HO is de-prioritized at this stage.
Rapporteur summary
In this section it is discussed which scenarios are considered for the successful handover report. Huawei proposes explicitly to consider CHO, and DAPS as scenario for successful handover reports. Additionally, as it can be seen from the following sections, several other companies propose CHO- and DAPS-specific information to be included in the successful handover report. ZTE seems the only company that prefers to downprioritize CHO/DAPS in the successful handover report.
Therefore, rapporteur´s understanding is that there is a large majority of companies that would like to consider CHO and DAPS as part of Successful Handover Report:
[bookmark: _Toc54816932]The Successful Handover Report should support successful CHO and DAPS HO, as well as ordinary successful HO.
Signalling-related aspects
TDocs and related proposals 
In [3], Qualcomm proposes the following:
[bookmark: _Hlk54703152]Proposal: 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: 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: 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: UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry.   
In [9], Huawei proposes the following:
Proposal: The varSuccHOReport is introduced to store the parameters for successful HO report. 
Proposal: The availability of a Successful Handover Report is indicated by the RRCReconfigurationComplete message.
Proposal: The Successful Handover Report is fetched via UE Information Request/Response messages.
 Rapporteur´s summary
In this section, it is discussed which type of signalling should be adopted to report the Successful Handover Report. 
Rapporteur´s view is that few companies have expressed their view in this subject. Hence, more discussion is needed.
[bookmark: _Toc54816943]RAN2 to discuss how the UE conveys the Successful HO report:
d. The availability of a Successful Handover Report is indicated by the RRCReconfigurationComplete message.
e. 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.
[bookmark: _Toc54816944]The Successful Handover Report is fetched via UE Information Request/Response messages.
[bookmark: _Toc54816945]The varSuccHOReport is introduced to store the parameters for successful HO report.
[bookmark: _Toc54816946]UE should include the cell identities of the source cell and target cell(s) on which handover was attempted in the successful handover report.
Additional details can be discussed in future meetings:
[bookmark: _Toc54816964]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 .
[bookmark: _Toc54816965]UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry

Triggering Conditions for Successful Handover Report
TDocs and related proposals
In [2], OPPO proposes the following:
Proposal: 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 and 
· CHO/DAPS related problem, candidate cells with bad measurement results in practice were configured, UL transmission problem towards source cell during DAPS HO, etc.
In [3], Qualcomm proposes the following:
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 the execution of RRCReconfiguration, the start of the T310 timer, and others.
Proposal: 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.
In [8], Ericsson proposes the following:
[bookmark: _Toc54282407]Proposal: RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.
In [9], Huawei proposes the following: 
Proposal: The triggering condition can be the quality change threshold, or the absolute quality threshold for the main measurement moments.
Proposal: If the triggering condition is not configured, it implies that no successful HO report is needed to record.
In [10], ZTE proposes the following:
Proposal: 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: 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: 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
In [11], Samsung proposes the following:
· Proposal: A successful HO reporting is introduced. The content on the successful HO reporting has to be restricted as the information that the network has not identified according to current specification. FFS details.
In [12], Docomo proposes the following:
Proposal: RAN2 to discuss and decide the triggering condition listed above for successful HO report.
Rapporteur´s summary
Regarding the triggering conditions, it seems that all the companies that have expressed their views on this topic, would like to specify the triggering conditions under which the Successful Handover Report is generated. That is to limit the amount of reports that the UE would generate.
[bookmark: _Toc54816933]RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.
[bookmark: _Toc54816947]If the triggering condition is not configured, it implies that no successful HO report is needed to record.
Related to the specific triggering conditions, there seems to be many proposals. Therefore, it is proposed to discuss this topic:
[bookmark: _Toc54816948]RAN2 to discuss the following triggering conditions for Successful Handover Report generation:
f. radio problem towards the source cell prior to HO triggering
g. RACH delay during handover procedure
h. CHO/DAPS related problem, candidate cells with bad measurement results in practice were configured, UL transmission problem towards source cell during DAPS HO, etc.
i. The triggering condition can be the quality change threshold, or the absolute quality threshold for the main measurement moments.
j. HO is initiated during running of T310
k. HO is initiated during running of T312
l. Successful HO procedure is not based on the CFRA resource configured
m. Execution of RRCReconfiguration
n. 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.
Content of Successful Handover Report
TDocs and related proposals
In [2], OPPO proposes the following:
Proposal: 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
In [3], Qualcomm proposes the following:
Proposal: The successful handover report in the legacy handover can contain the following:
· Source cell identity 
· Target cell identity 
· Type of handover attempt, legacy HO, CHO, or DAPS HO
· 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: The successful handover report in the conditional handover can contain the following:
· Source cell identity 
· Target cell identity(s) 
· Type of handover attempt, legacy HO, CHO, or DAPS HO
· If the type of handover is set as CHO, 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 running prior to the execution of RRCReconfiguration, if available  

Proposal: The successful handover report in the DAPS handover can contain the following:
· Source cell identity 
· Target cell identity
· Type of handover attempt, legacy HO, CHO, or DAPS HO
· If the type of handover is set as DAPS HO and 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  

In [8], Ericsson proposes the following:
[bookmark: _Toc54282402]Proposal: Include in the success handover report, at least the following information:
a. [bookmark: _Toc54282403]RLM related parameters, e.g. T310 status, UL RLC retransmission status when the HO is triggered by the source
b. [bookmark: _Toc54282404][bookmark: _Toc54282405]RRM information, e.g. related to beam selection
c. Handover interruption time
d. [bookmark: _Toc54282406]CHO/DAPS relevant information
In [9], Huawei proposes the following: 
Proposal: 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
In [12], Docomo proposes the following:
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: 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.

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.

[bookmark: _Hlk54714271]Rapporteur’s summary
Many companies provided their views on what to include in the Successful Handover Report. Many parameters are common to many companies, e.g. RLM parameters´ status. Other parameters require more discussion.
[bookmark: _Ref54725443][bookmark: _Toc54816949]RAN2 to discuss including the following parameters in the Handover Success Report:
o. RACH related information during handover
p. Source cell identity
q. Target cell identity
r. RLM information when the HO is triggered by the source
i. T310 status
ii. T312 status
iii. UL RLC retransmissions
iv. CountNumberOfN310/N311
v. Boolean variable to indicate whether T310 timer was running prior to the reception of RRCReconfiguration, if available
vi. a flag indicating that UE being encountered with radio problem towards the source cell prior to HO triggering and RLF related information
s. Handover interruption time
t. RRM measurements on the source cell and neighboring cells together with network defined event/trigger, if available
u. RRM information, e.g. related to beam selection
v. Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR
w. Beam failure detection (BFD) related information
i. Detection indicators and counters (e.g. Qin and Qout indications)
ii. Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR
x. Handover related information
i. Measurements of the configured reference signals at the time of successful handover
1. SSB beam measurements
2. CSI-RS measurements
ii. Handover related timers (e.g. T304)
iii. Measurement period indication, i.e. measurements are collected at handover trigger, at the end of handover execution or just after handover execution
y. Measurement report triggered configuration
i. Event ID, trigger threshold, trigger offset, hysteresis value, timeToTrigger value
z. 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)
aa. The radio quality of source when handover command is received before conducting RACH with target cell.
ab. The radio quality of target cell when UE successfully did RACH with target cell. 
ac. BeamFailureDetectionHistory
i. BeamFailureInstanceMaxCount, BeamFailureDetectionTimer, NumberOfFailureDetections
ad. BeamFailureRecoveryHistory
i. BeamFailureRecoveryConfig, NumberOfFailureRecovery
ae. LocationInformation
From the above summary, there are other proposals related to the content of successful handover report for the case of DAPS and CHO. Rapporteur proposes to first discuss Cat-b-Proposal 15, and postpone the discussion related to DAPS and CHO.
[bookmark: _Toc54816966]The successful handover report in the conditional handover can contain the following:
a. [bookmark: _Toc54816967]Source cell identity 
b. [bookmark: _Toc54816968]Target cell identity(s) 
c. [bookmark: _Toc54816969]Type of handover attempt, legacy HO, CHO, or DAPS HO
d. [bookmark: _Toc54816970]If the type of handover is set as CHO, include the RLF-report in a container, if available
e. [bookmark: _Toc54816971]RRM measurements on the source and neighboring cells together with network defined event/trigger, if available  
f. [bookmark: _Toc54816972]Boolean variable to indicate whether T310 timer was running prior to the execution of RRCReconfiguration, if available

[bookmark: _Toc54816973]For CHO, RAN2 to discuss and decide detailed contents listed above in successful handover report.
g. [bookmark: _Toc54816974]condExecutionCondition (Event ID, trigger threshold, trigger offset, hysteresis value, timToTrigger value)
h. [bookmark: _Toc54816975]Candidate target cell ID
i. [bookmark: _Toc54816976]The radio quality of source cell when ConditionalReconfiguration is received before conditional handover execution condition is satisfied.
j. [bookmark: _Toc54816977]The radio quality of source cell when the execution handover execution condition is satisfied before conducting RACH with target cell. 
k. [bookmark: _Toc54816978]The radio quality of target cell when the RACH towards target cell succeeded.

[bookmark: _Toc54816979]The successful handover report in the DAPS handover can contain the following:
l. [bookmark: _Toc54816980]Source cell identity 
m. [bookmark: _Toc54816981]Target cell identity
n. [bookmark: _Toc54816982]Type of handover attempt, legacy HO, CHO, or DAPS HO
o. [bookmark: _Toc54816983]If the type of handover is set as DAPS HO and RLF is detected to the source cell prior to the source release, include the RLF-report in a container, if available
p. [bookmark: _Toc54816984]RRM measurements on the source and neighboring cells together with network defined event/trigger, if available  
q. [bookmark: _Toc54816985]Boolean variable to indicate whether T310 timer was started during the handover procedure, if available  

[bookmark: _Toc54816986]For DAPS HO, RAN2 to discuss and decide detailed contents listed above in successful handover report
r. [bookmark: _Toc54816987]The radio quality of source when handover command is received before doing RACH towards target cell.
s. [bookmark: _Toc54816988]The radio quality of source and target cell while doing RACH towards target cell.
t. [bookmark: _Toc54816989]The radio quality of source and target cell after RACH towards target cell succeeded.

Mobility History Information Enhancements
TDocs and related proposals
In [2], OPPO proposes the following:
Proposal 3: RAN2 to agree that the mobility information of PSCell change to be transmitted via SRB3 or in a contaianer transmitted towards SN.
In [4], Qualcomm proposes the following:
Proposal: 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: 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: Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.  
Proposal: 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.   
In [8], Ericsson proposes the following:
Proposal	Extend the existing mobility history report to include information about PSCell change, addition, removal.
Proposal	The mobility history information related to PSCell changes can be requested by the SN and reported to it.
Proposal	RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor and location information.
Proposal	RAN2 to consider including deployment characteristics of the cell in the mobility history report.
Proposal	RAN2 to enable transmission of NR-related mobility history report to LTE.
In [9], Huawei proposes the following:
Proposal: 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.
In [13], Docomo proposes the following:
Proposal: Support signalling of reporting mobility history of SCG to both MN and SN.
Proposal: For UE history information reporting of SCG, UE correlate mobility history of MCG and SCG first, and then report to the network.
Proposal: UE could record cell ID of previous PSCell, current PCell and time spent in the previous PSCell in VarMobilityHistoryReport when the PSCell changed.
Proposal: 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 mobility history report in UEInformationResponse to be transparently sent to MN through ULInformationTransferMRDC message, MN transfer it to SN.

Rapporteur’s summary
Based on the above proposals, it seems that majority of companies agree to extend the existing MHI signaling to include information about PSCell change history:
[bookmark: _Toc54816934]PSCell change history, i.e. PSCell change, addition, removal is reported by the UE in mobility history information
Further, if it is agreed to include PSCell change history as part of MHI, then the reporting of such information needs to be discussed. Ericsson and Qualcomm propose to enable the possibility to report PSCell change history to SN whereas Huawei propose to include PSCell change history within PCell MHI and report it only to MN.
[bookmark: _Toc54816950]RAN2 to agree on one of the following.
1) [bookmark: _Toc54816951]The mobility history information related to PSCell changes can be requested by the SN and reported to it.
2) [bookmark: _Toc54816952]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.
Related to signaling aspects, Ericsson, Qualcomm and Docomo have further proposals that can be discussed once the above proposals are in place
[bookmark: _Toc54816990]RAN2 to enable transmission of NR-related mobility history report to LTE
[bookmark: _Toc54816991]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.
[bookmark: _Toc54816992]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.   
[bookmark: _Toc54816993]Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.  
[bookmark: _Toc54816994]For UE history information reporting of SCG, UE correlate mobility history of MCG and SCG first, and then report to the network.
Ericsson and Docomo also propose enhancements to the existing content of the MHI. Those should be also cat-c.
RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor and location information.
RAN2 to consider including deployment characteristics of the cell in the mobility history report.
[bookmark: _Toc54816997]UE could record cell ID of previous PSCell, current PCell and time spent in the previous PSCell in VarMobilityHistoryReport when the PSCell changed.
UL/DL coverage mismatch
TDocs and related proposals
In [5], Nokia proposes the following:
Proposal: For more precise identification of the DL coverage quality during the UL coverage outage we propose to collect further data being reported to the CCO instance in the network.
Proposal: It is proposed to extend the RLF report with “DL quality” information for better characterization of the DL signal during an UL outage.
In [9], Huawei proposes the following:
Proposal: It is proposed to introduce a list of CEF reports.
Proposal: It is proposed to introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list.

Rapporteur’s summary
Since no many companies have contributed to this topic, Rapporteur´s suggestion is to have cat-b for the above proposals. Rapporteur also note that some of the proposals related to RACH-report enhancements in [8] can be considered to address the issue of UL/DL coverage mismatch detection.
[bookmark: _Ref54727509][bookmark: _Toc54816953]For more precise identification of the DL coverage quality during the UL coverage outage we propose to collect further data being reported to the CCO instance in the network.
Assuming that Cat-b-Proposal 17 above is agreed, Rapporteur proposes to discuss the following enhancements to address the issue of UL/DL coverage mismatch detection:
[bookmark: _Toc54816954]RAN2 to discuss the following enhancements to address the issue of UL/DL coverage mismatch detection:
af. [bookmark: _Toc54816955]Extend the RLF report with “DL quality” information for better characterization of the DL signal during an UL outage
ag. [bookmark: _Toc54816956]Introduce a list of CEF reports
ah. [bookmark: _Toc54816957]Introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list
ai. [bookmark: _Toc54816958]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
SCG/MCG failure information enhancements related
SCG Failure related
TDocs and related proposals
In [8], Ericsson proposes the following:
[bookmark: _Toc54282408]Proposal: Include perRAInfoList field in the SCGFailureInformationNR message and SCGFailureInformation message.
[bookmark: _Toc54282409]Proposal: Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure fields in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message to aid the SN initiated SN change procedure.
In [9], Huawei proposes the following: 
Proposal: RAN2 can wait for the progress in RAN3 and start the discussion of MRO for SN change failure.

In [14], Docomo proposes the following:
Proposal: Include a new failure type (e.g. condSynchReconfigFailureSCG) in SCGFailureInformation message for conditional PSCell change execution failure.
Proposal: Include cell ID and measurement result of source PSCell in SCGFailureInformation message for conditional PSCell change configuration optimization.
Proposal: Include measurement results of candidate PSCell measurement results in SCGFailureInformation for conditional PSCell change configuration optimization. 
Proposal: Include RACH report in SCGFailureInformation for conditional PSCell change configuration optimization.
In [15], Docomo proposes the following:
Proposal: Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report.
Proposal: In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report.
Rapporteur’s summary
Related to this topic, Ericsson and Docomo propose to start discussing possible enhancements to SCGFailureInformation. On the other hand, Huawei seems to hint that RAN2 should wait RAN3 progress. Therefore, it is proposed to have cat-b for these proposals:
[bookmark: _Toc54816959]RAN2 can wait for the progress in RAN3 and start the discussion of MRO for SN change failure.
[bookmark: _Toc54816960]Include perRAInfoList field in the SCGFailureInformationNR message and SCGFailureInformation message
[bookmark: _Toc54816961]Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure fields in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message to aid the SN initiated SN change procedure
[bookmark: _Toc54816962]Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report
[bookmark: _Toc54816963]In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report
Rapporteur also proposes to treat the P1-P4 in [14] in the SON discussion related to CHO, i.e. AI 8.13.2.1.
MCG failure related
TDocs and related proposals
In [7], Lenovo proposes the following:
Proposal: 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: The fast MCG link recovery information should be reported after successful handover based on the received response message during fast MCG link recovery.
In [9], Huawei proposes the following:
Proposal: RAN2 should add the cause value t312-Expiry in the RLF report.
In [11], Samsung proposes the following:
Proposal: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.
Proposal: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
In [15], Docomo proposes the following:
Proposal: In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report.
Rapporteur’s summary
As MCG failure related aspects are not discussed in the past and not explicitly captured in the WI description, rapporteur proposes to classify this as Cat-C.
[bookmark: _Toc54816998]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
[bookmark: _Toc54816999]The fast MCG link recovery information should be reported after successful handover based on the received response message during fast MCG link recovery
[bookmark: _Toc54817000]RAN2 should add the cause value t312-Expiry in the RLF report
[bookmark: _Toc54817001]A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report
[bookmark: _Toc54817002]Location info is also added into MCGFailureInformation as in SCGFailureInformation
[bookmark: _Toc54817003]In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report

NPN related
TDocs and related proposals
In [15], DOCOMO proposes the following.
Proposal: UE report NPN-Identity(List) in RLF-report to the network in case radio link failure is occurred in a NPN cell. 
Rapporteur’s summary
As NPN topic has not been discussed before and not in the WI description, this proposal is categorized as Cat-C proposal.
[bookmark: _Toc54817004]UE report NPN-Identity(List) in RLF-report to the network in case radio link failure is occurred in a NPN cell. 
Mobility load balancing
TDocs and related proposals 
In [9], Huawei proposes the following:
Proposal: Early measurement report for handover can be considered for early MLB.
Rapporteur’s summary
This topic is currently under discussion in RAN3, therefore Rapporteur´s proposal is to postpone this topic in RAN2 for the time being.
[bookmark: _Toc54817005]Early measurement report for handover can be considered for early MLB
NR-U related
TDocs and related proposals 
In [8], Ericsson proposes the following.
[bookmark: _Toc54282420]Proposal: 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
As NR-U topic has not been discussed thus far and is down prioritized item in WID, this proposal is categorized as Cat-C proposal.
[bookmark: _Toc54817006]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. 
Conclusion
Based on the discussion in section 2, the following are cat-a proposals:
Cat-a-Proposal 1	Confirm the current RACH Report procedure also supports reporting the RACH information about SN, which include the SN related RACH purposes of:
a.	beamFailureRecovery;
b.	reconfigurationWithSync;
c.	ulUnSynchronized;
d.	schedulingRequestFailure;
e.	noPUCCHResourceAvailable
Cat-a-Proposal 2	Neither additional capability bit nor optional feature is needed for SN RACH Report enhancement.
Cat-a-Proposal 3	Reply the RAN3 LS to express RAN2’s view, and ask RAN3 to consider the RACH Report information transfer between nodes.
Cat-a-Proposal 4	The Successful Handover Report should support successful CHO and DAPS HO, as well as ordinary successful HO.
Cat-a-Proposal 5	RAN2 to discuss the signalling model and the conditions under which the successful handover report should be generated.
Cat-a-Proposal 6	PSCell change history, i.e. PSCell change, addition, removal is reported by the UE in mobility history information

Based on the discussion in section 2, the following are cat-b proposals:
Cat-b-Proposal 1	The legacy UEInformationRequest message can be embedded in EUTRA/NR DLInformationTransferMRDC to enable the interaction between SN and UE.
Cat-b-Proposal 2	RAN2 to agree one of the following procedure for the transfer of SN-related RA-Report to SN
Cat-b-Proposal 3	The new message used to transfer the SN RACH report can be sent via SRB1 or SRB3 (if configured).
Cat-b-Proposal 4	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
Cat-b-Proposal 5	RAN2 to include information on RACH preamble group A and RACH preamble group B utilization by the UE
Cat-b-Proposal 6	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
Cat-b-Proposal 7	RAN2 to consider including pathloss information, in order to enable adjustments of RACH transmitting parameters, e.g. preambleReceivedTargetPower, powerRampingStep, etc
Cat-b-Proposal 8	RAN2 to consider including the reason of the contention detection, i.e. “collision” reasons, or radio reasons (ra-ContentionResolutionTimer expiry).
Cat-b-Proposal 9	RAN2 to discuss how the UE conveys the Successful HO report:
Cat-b-Proposal 10	The Successful Handover Report is fetched via UE Information Request/Response messages.
Cat-b-Proposal 11	The varSuccHOReport is introduced to store the parameters for successful HO report.
Cat-b-Proposal 12	UE should include the cell identities of the source cell and target cell(s) on which handover was attempted in the successful handover report.
Cat-b-Proposal 13	If the triggering condition is not configured, it implies that no successful HO report is needed to record.
Cat-b-Proposal 14	RAN2 to discuss the following triggering conditions for Successful Handover Report generation:
Cat-b-Proposal 15	RAN2 to discuss including the following parameters in the Handover Success Report:
Cat-b-Proposal 16	RAN2 to agree on one of the following.
1)	The mobility history information related to PSCell changes can be requested by the SN and reported to it.
2)	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.
Cat-b-Proposal 17	For more precise identification of the DL coverage quality during the UL coverage outage we propose to collect further data being reported to the CCO instance in the network.
Cat-b-Proposal 18	RAN2 to discuss the following enhancements to address the issue of UL/DL coverage mismatch detection:
a.	Extend the RLF report with “DL quality” information for better characterization of the DL signal during an UL outage
b.	Introduce a list of CEF reports
c.	Introduce a timer for the UE to decide whether the UE is required to store the CEF information into the CEF report list
d.	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
Cat-b-Proposal 19	RAN2 can wait for the progress in RAN3 and start the discussion of MRO for SN change failure.
Cat-b-Proposal 20	Include perRAInfoList field in the SCGFailureInformationNR message and SCGFailureInformation message
Cat-b-Proposal 21	Include previousPSCellID, failedPSCellID, connectionFailureType and timeConnFailure fields in the SCGFailureInformationEUTRA message, SCGFailureInformationNR message and SCGFailureInformation message to aid the SN initiated SN change procedure
Cat-b-Proposal 22	Add a new failure type of rlfOfBothMCGAndSCG in connectionFailureType in RLF report
Cat-b-Proposal 23	In case RLF is triggered by SCG and MCG transmission is suspended, UE store the SCGFailureInformation in VarRLF-Report

Based on the discussion in section 2, the following are cat-c proposals:
Cat-c-Proposal 1	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 .
Cat-c-Proposal 2	UE can clear/discard the successful handover report after 48 hours since the last recorded successful handover entry
Cat-c-Proposal 3	The successful handover report in the conditional handover can contain the following:
a.	Source cell identity
b.	Target cell identity(s)
c.	Type of handover attempt, legacy HO, CHO, or DAPS HO
d.	If the type of handover is set as CHO, include the RLF-report in a container, if available
e.	RRM measurements on the source and neighboring cells together with network defined event/trigger, if available
f.	Boolean variable to indicate whether T310 timer was running prior to the execution of RRCReconfiguration, if available
Cat-c-Proposal 4	For CHO, RAN2 to discuss and decide detailed contents listed above in successful handover report.
a.	condExecutionCondition (Event ID, trigger threshold, trigger offset, hysteresis value, timToTrigger value)
b.	Candidate target cell ID
c.	The radio quality of source cell when ConditionalReconfiguration is received before conditional handover execution condition is satisfied.
d.	The radio quality of source cell when the execution handover execution condition is satisfied before conducting RACH with target cell.
e.	The radio quality of target cell when the RACH towards target cell succeeded.
Cat-c-Proposal 5	The successful handover report in the DAPS handover can contain the following:
a.	Source cell identity
b.	Target cell identity
c.	Type of handover attempt, legacy HO, CHO, or DAPS HO
d.	If the type of handover is set as DAPS HO and RLF is detected to the source cell prior to the source release, include the RLF-report in a container, if available
e.	RRM measurements on the source and neighboring cells together with network defined event/trigger, if available
f.	Boolean variable to indicate whether T310 timer was started during the handover procedure, if available
Cat-c-Proposal 6	For DAPS HO, RAN2 to discuss and decide detailed contents listed above in successful handover report
a.	The radio quality of source when handover command is received before doing RACH towards target cell.
b.	The radio quality of source and target cell while doing RACH towards target cell.
c.	The radio quality of source and target cell after RACH towards target cell succeeded.
Cat-c-Proposal 7	RAN2 to enable transmission of NR-related mobility history report to LTE
Cat-c-Proposal 8	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.
Cat-c-Proposal 9	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.
Cat-c-Proposal 10	Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.
Cat-c-Proposal 11	For UE history information reporting of SCG, UE correlate mobility history of MCG and SCG first, and then report to the network.
Cat-c-Proposal 12	RAN2 to consider including in the mobility history report other information to aid the network to figure out mobility patterns, such as sensor and location information.
Cat-c-Proposal 13	RAN2 to consider including deployment characteristics of the cell in the mobility history report.
Cat-c-Proposal 14	UE could record cell ID of previous PSCell, current PCell and time spent in the previous PSCell in VarMobilityHistoryReport when the PSCell changed.
Cat-c-Proposal 15	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
Cat-c-Proposal 16	The fast MCG link recovery information should be reported after successful handover based on the received response message during fast MCG link recovery
Cat-c-Proposal 17	RAN2 should add the cause value t312-Expiry in the RLF report
Cat-c-Proposal 18	A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report
Cat-c-Proposal 19	Location info is also added into MCGFailureInformation as in SCGFailureInformation
Cat-c-Proposal 20	In case RLF is triggered by MCG and SCG transmission is suspended, UE store the MCGFailureInformation or measResultSCG in VarRLF-Report
Cat-c-Proposal 21	UE report NPN-Identity(List) in RLF-report to the network in case radio link failure is occurred in a NPN cell.
Cat-c-Proposal 22	Early measurement report for handover can be considered for early MLB
Cat-c-Proposal 23	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.
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