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1	Introduction
Rel-18 SON/MDT WID document (RP-221825) has identified various features targeting to optimize mobility robustness. In this contribution, we discuss different features identified in Rel-18 WID and identify some working assumptions as well as enhancements. In addition, we discuss some enhancements to the random-access procedure in this paper.
[bookmark: _Ref178064866]2	Successful PSCell Report
The WID allows for the development of successful PSCell report in DC scenario:
The Rel-18 SON WID New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) [1] says:
“The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose.”, and
“- Support of SON/MDT enhancements for [RAN3, RAN2]:
· …
· Successful PSCell change report
[bookmark: _Toc110962881]The WID allows for the development of a new report to capture successful PSCell changes in DC scenario.
However, the WID does not mention if it is applicable for all MR-DC scenarios or only NR-DC scenarios. In our opinion, E-UTRAN changes should be kept to minimum, and the focus of Rel-18 should be only NR. This WI is SON enhancement for NR and at the first step we need to focus on NR-DC scenarios rather than other technologies for MR-DC e.g., ENDC/NEDC. Thus, we request RAN2 to consider only NR-DC scenarios for successful PSCell report.
[bookmark: _Toc110963450]RAN2 prioritize NR-DC scenario for successful PSCell change/addition report.
Furthermore, from RAN3 perspective, PSCell change and PSCell addition are performed via same procedure (S-NODE ADDITION REQUST message); PSCell addition can be considered as a special case of successful PSCell change. It should be noted that PSCell addition procedure may also trigger successful PSCell change report i.e., due to sub-optimal RLF timer settings from the PSCell. Hence, in our opinion, successful PSCell addition should also be part of this report.
[bookmark: _Toc110963451]Both successful PSCell addition and PSCell changes are considered as part of the successful PSCell report (SPR).
 In Dual connectivity (DC) scenarios, UE may execute multiple PSCell changes under the same PCell and where each of the PSCell changes can potentially generate such a report. If the network is performing MN initiated PSCell change then potentially all such PSCell change report may be due to the sub-optimal configuration in the same PCell, e.g., MN is late to trigger PSCell change. 
[bookmark: _Toc110962882]Multiple PSCell change can take place while UE is connected to the same PCell and potentially multiple SPRs may be generated due to sub-optimal configuration in the PCell.
Hence, it is important that network receives all such successful PSCell report at the same time to correlate that the PSCell changes were performed while the UE was connected to the same PCell. It could be achieved by generating a list of successful PSCell reports.
[bookmark: _Toc110963452]RAN2 to develop a new report that consists of a list of successful PSCell reports generated due to successful PSCell changes or addition under a given PCell.
3	MRO for MR-DC and SCG failure or deactivation
In NR or EUTRA Dual-Connectivity (DC) operation, the SCGFailureInformation procedure is initiated when secondary Cell Group (SCG) failure has experienced by a UE. The connection failure type in this message can be due to either 1) SCG RLF, 2) PSCell addition or 3) PSCell change failure. The SCGFailureInformation message is signaled immediately to the MN after SCG RLF to provide information regarding NR SCG failures detected by UE. This also applies when MCGFailureInformation procedure is initiated by the UE i.e., UE sends MCGFailureInformation to the SN for failure associated to master cell group (MCG) as an indicator of the MCG related link failure issues.
The WID allows for the development of MRO for MR-DC SCG failure, and it is identified that there is a need for studying SCG failure related reporting.
Objective
4.1         Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose. The specific objectives of this work item are [RAN3, RAN2]:
- Support of data collection for SON features, including inter-RAT Successful Handover Report (SHR), MRO for MR-DC SCG failure scenario and NR-U, and MRO enhancement for inter-system handover voice fallback,
· Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]
· Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]

Observation 1 [bookmark: _Toc110264644][bookmark: _Toc110962883]The WID allows for the development of MRO for MR-DC SCG failure.

In this part we discuss the scenarios in which the MCG and SCG failures take place concurrently. In particular the scenarios in which the fast MCG recovery is not possible due to the failed or deactivated SCG. 
However, one of such scenarios is when UE stores/loges radio link failure information associated to MCG as well as failure information associated to SCG at the time of MCG failure. For instance, when T316 is configured/triggered but the fast MCG link recovery cannot take place due to the failures at the SCG, i.e. SCG suspended at the time of MCG RLF, or because the SCG has been already deactivated by the network at the time of MCG RLF, then the UE cannot send the MCGFailureInformation to the SN. However, the network does not know why the UE could not transmit the MCGFailureInformation.  

Observation 2 [bookmark: _Toc110264645][bookmark: _Toc110962884]If the SCG is deactivated at the time of the transmission of MCGFailureInformation, the fast MCG link recovery procedure cannot be performed. It would be beneficial for the network to know this information as part of the RLF-Report so that the network can optimize the policies for SCG activation/deactivation.
Observation 3 [bookmark: _Toc110962885]If the SCG is suspended at the time of MCG RLF, the fast MCG link recovery procedure cannot be performed and the SCGFailureInformation message cannot be sent either to the MCG. It would be beneficial for the network to know this information as part of the RLF-Report so that the reason of the SCG failure can be analyzed properly.
In our opinion, when UE detects both MCG and SCG failures (or SCG deactivation) in dual connectivity operation (MR-DC operation), UE shall store both SCG and MCG related information at the time of RLF and report such information to the network via RLF report. Later, when RLF report is fetched by the network, the network realizes the UE was in dual connectivity (DC) operation, so the UE not only failed on the MCG but also didn’t succeed in MCG recovery procedure due to either failure or deactivation of the SCG link. Such information can be used by the network node to optimize its DC configuration in such a way to allow the UE to use the MCG link recovery procedure via SCG,
[bookmark: _Toc110264647][bookmark: _Toc110963453]If the SCG was suspended or deactivated at the time of transmission of MCGFailureInformation, the UE stores information concerning the SCG and the failed MCGFailureInformation in RLF report.

4	MobilityFromNR with VoiceFallBack indication
The Rel-18 SON WID New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) [1] says:
“The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose.”, and
- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
The WID allows for the development of MRO enhancement for inter-system handover voice fallback
In RWS-210263 [], companies indicated that failure reporting of Inter-RAT handover from NR to E-UTRA with the voice fallback purpose should be helpful. In this section, we agree with the proposal and indicate that current fields in RLF report can be re-purposed to solve the problem.
From section 5.4.3.5 in TS 38.331-
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
Thus, if inter-RAT handover due to voicefallback reason fails, UE tries to select an LTE cell and goes in RRC IDLE state in the selected LTE cell if a suitable EUTRA cell is selected.
Observation 4 [bookmark: _Toc107842262][bookmark: _Toc110962886]If the UE selects a suitable E-UTRA after experiencing HOF for a handover performed due to voice fallback reason, the UE selects a suitable E-UTRA, the UE doesn’t perform a re-establishment procedure.
Hence, the RLF report generated for this handover failure contains source NR cell, target LTE cell information, but no RRC reconnect cell or re-establishment cell is included. For example, in below scenario:
If UE is served by NR cell A and is given handover command to perform inter-RAT handover to LTE cell B. If the handover fails and UE selects another LTE cell C and goes in RRC IDLE state in cell C. The relevant RLF report would contain the below cell identifiers along with other measurement reports-
	RLF report
	Included Cell

	previousPCellId-r16
	A

	failedPCellId-r16
	B

	reconnectCellId-r16                  
	

	reestablishmentCellId-r16 
	



Since the UE doesn’t perform cell re-establishment to cell C, information about cell C is not included.
Thus, if cell C information is included as reestablishmentCellId-r16 in the RLF report, it can be implicitly understood by the network that the intended handover was for inter-system voice fallback reason (given that re-establishment cell ID will be logged with an LTE cell ID). In addition, the network node can use this LTE cell ID to select the target cell more properly for the next mobilityFromNR operation i.e., this suitable EUTRA cell can be chosen as target cell of a MobilityFromNR.
Observation 5 [bookmark: _Toc110962887]It would be beneficial to log the suitable LTE cell as part of voiceFallBack procedure, so the network can optimize the next handovers with a better LTE target cell. 
[bookmark: _Toc107842263][bookmark: _Toc110963454]The suitable LTE cell that UE selects after HOF due to voiceFallback can be included as reestablishementCellId in the RLF report.
In addition, if the UE comes to connected state as paged for an incoming MTSI (voice) service and then the network decides to perform MobilityFromNR with voicefallback indication for the UE without performing enough RRM measurements, it might be beneficial that UE includes additional measurements in the RLF report, so the network node could configure the next mobilityFromNR commands more properly based on the measurement results provided by the UE as part of RLF report.
Observation 6 [bookmark: _Toc110962888]If network performs MobilityFromNR with voicefallback indication for a UE that just arrived to the connected state, the network may not have enough time to configure the UE with RRM measurements, hence providing additional measurements when the UE fails in MobilityFromNR would be beneficial for the next HOs optimization.

[bookmark: _Toc110963455]RAN2 study the scenario in which the UE fails in HO with voice fall back right upon coming to connected mode.

5 	Inter-RAT SHR
SHR for Inter-RAT handover from and to NR is one means to assess the cell’s handover parameters, in addition to reports on failures (e.g. Radio Link Failure report, Handover Failure report.) 
The Rel-18 SON WID New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) [1] says:
“The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose.”, and
“- Support of SON/MDT enhancements for [RAN3, RAN2]:
· …
· Successful Handover Report (e.g. inter-RAT)”
The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.
Observation 7 [bookmark: _Toc110962889]The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.

SHR is triggered based on three timers, T304, T310 and T312, see TS 38.331 clause 5.7.10.6 [2]. Triggering is done if a timer has reached a threshold of the full timer value. Also, the value of timer T304 is determined by the target cell, while timers T310 and T312 are determined by the source cell. This is important in the following use cases.
For Inter-RAT SHR, we see the following use cases:
Handover from NR to E-UTRA: For IRAT handover from NR to E-UTRA, we see the need for having the ability to create a SHR. As the target cell is an E-UTRA cell, there is no (NR) T304 timer available. Therefore, only timers T310 and T312 can be used in this case.

Handover from E-UTRA to NR: For IRAT handover from E-UTRA to NR, we see the need for having the ability to create a SHR. As the source cell is an E-UTRA cell, there are no (NR) T310 or T312 timers available. Therefore, only timer T304 can be used in this case.

This means that both handovers from NR to E-UTRA and handovers from E-UTRA to NR can generate SHRs, however with limited triggering support compared to intra-NR handovers.
Observation 8 [bookmark: _Toc110962890]Both handovers from NR to E-UTRA and handovers from E-UTRA to NR can generate SHRs, however with limited triggering support compared to intra-NR handovers.

We propose that RAN2 develops an Inter-RAT Successful Handover Report for improving NR mobility. The SHR should be specified for handovers from NR to E-UTRA as well as from E-UTRA to NR.
[bookmark: _Toc110963456]RAN2 to develop an Inter-RAT Successful Handover Report for improving NR mobility i.e., only gNB provides the SHR triggering configuration. No changes on E-UTRA is foreseen for inter-RAT SHR.

6	Successful Handover Report enhancement
[bookmark: _Toc110942405][bookmark: _Toc110942849][bookmark: _Toc110942926][bookmark: _Toc110943200][bookmark: _Toc110946535][bookmark: _Toc110962449]
[bookmark: _Toc110962902][bookmark: _Toc110963316][bookmark: _Toc110963457]Successful handover report (SHR) has been standardised in Rel 17, in the following we discuss some enhancements that can be done for the SHR report.
[bookmark: _Toc110942406][bookmark: _Toc110942850][bookmark: _Toc110942927][bookmark: _Toc110943201][bookmark: _Toc110946536][bookmark: _Toc110962450][bookmark: _Toc110962903][bookmark: _Toc110963317][bookmark: _Toc110963458]The handover interruption time has been standardised to be collected only for DAPS HO, however the measurement seems to be very useful for other HO types e.g., legacy HO and CHO. In fact by collecting the user plane interruption time for the legacy HO, network can analyse whether it is necessary to configure DAPS bearer or not. 
Observation 9 [bookmark: _Toc110962891]HO interruption time for legacy HOs (or CHO) can assist the network to decide whether configuring DAOPS bearer is required or not.

[bookmark: _Toc110963459]The UE logs the user plane interruption time as part of SHR for legacy HO and conditional HO.
[bookmark: _Toc110942408][bookmark: _Toc110942852][bookmark: _Toc110942929][bookmark: _Toc110943203][bookmark: _Toc110946538][bookmark: _Toc110962452][bookmark: _Toc110962905][bookmark: _Toc110963319][bookmark: _Toc110963460]In addition, considering user plane interruption time as a triggering condition for logging successful handover report can be an efficient feature for the network to collect the successful handover reports targeting the handovers in which the interruption time is above a certain threshold. Hence, we propose the following:
[bookmark: _Toc110963461]Add a threshold on the user plane interruption time as a triggering condition for the SHR generation.
7	Random Access procedure optimization
7.1	Dual connectivity (DC) operation in RA report 
In this section we discuss possible enhancement of the RA reports collected when UE was configured with a dual connectivity (DC) operation. In DC operation and the current technical specification, a UE logs RA report upon successful execution of the RA procedure toward MCG or SCG. In MR-DC, a UE logs the same set of RA related information and measurements, no matter if the RA was performed toward a cell acting as a SCG MCG. Thus, a RAN node analyzing the RA reports k would not be able to determine whether the reported RA information is associated to an RA performed toward a Cell acting as MCG or as SCG. Needless to mention that the performance of a RA performed toward a cell as MCG might be different from the performance of an RA procedure performed toward an SCG. For instance, an RA procedure may imply suffering poor coverage or too aggressive SN addition/SN change policy by neighbor cell for a node operating as SN in MR-DC. This this information is useful for network optimization.

[bookmark: _Toc110514280][bookmark: _Toc110962892]It is beneficial for network optimization to know whether the RA report is associated to random access procedure executed toward a cell acting as SCG or MCG.
In light of above discussion, we request RAN2 to discuss differentiating between RA reports associated to a random access procedure performed toward a cell acting as MN or as SN. 

[bookmark: _Toc110514283][bookmark: _Toc110865384][bookmark: _Toc110963462]Include information in the RA report on whether the random access procedure was executed towards MCG or SCG.
7.2 RACH partitioning information in RA report 
[bookmark: _Hlk107475387]As part of Rel-17 TS 38.331, the RA resources are partitioned for different use cases and features e.g., RedCap, Small data enhancements and slicing, etc. A UE uses a specific part of the RA resources based on the network’s RA resource partitioning configuration, the UE capabilities and the demands coming from different features at the UE.
As part of RACH partitioning feature a subset of RA resources e.g., preambles will be dedicated to one or a restricted set of features based on the feature combination configuration. However, a gNB may change the RACH resource partitioning over time based on the load in different partitions. Or the network might partition and isolate RA resources per feature i.e., a preamble set is configured for a feature in the same RA frequency + time resource allocation. 
Observation 10 [bookmark: _Toc110514278][bookmark: _Toc110962893]RA resources can be partitioned, and every partition can be allocated to a limited set of features.
Observation 11 [bookmark: _Toc110514279][bookmark: _Toc110962894]A gNB may reconfigure the RACH partitions based on the load over each partition.
[bookmark: _Hlk107479697]However, a network that is interested in optimizing the RA parameter configurations, uses the RA report to identify any issues faced by a UE while performing the RA procedure. Thus, the network needs to know how the RA resources were configured at the time of RA execution e.g., whether the logged RA parameters by UE in RA report was partitioned and associated to any features e.g., RedCap related feature or a SDT feature etc, or not. However, this is not possible by using the existing RA report. 
In our opinion, RA partitioning related information in RA report is useful for the network in order to optimize the RA performance for each of the feature separately. 

[bookmark: _Toc110514282][bookmark: _Toc110963463]RAN2 consider RA partitioning related information in RA report for feature-based RACH configuration optimization.

Conclusion
In the previous sections we made the following observations: 
Observation 1	The WID allows for the development of a new report to capture successful PSCell changes in DC scenario.
Observation 2	Multiple PSCell change can take place while UE is connected to the same PCell and potentially multiple SPRs may be generated due to sub-optimal configuration in the PCell.
Observation 3	The WID allows for the development of MRO for MR-DC SCG failure.
Observation 4	If the SCG is deactivated at the time of the transmission of MCGFailureInformation, the fast MCG link recovery procedure cannot be performed. It would be beneficial for the network to know this information as part of the RLF-Report so that the network can optimize the policies for SCG activation/deactivation.
Observation 5	If the SCG is suspended at the time of MCG RLF, the fast MCG link recovery procedure cannot be performed and the SCGFailureInformation message cannot be sent either to the MCG. It would be beneficial for the network to know this information as part of the RLF-Report so that the reason of the SCG failure can be analyzed properly.
Observation 6	If the UE selects a suitable E-UTRA after experiencing HOF for a handover performed due to voice fallback reason, the UE selects a suitable E-UTRA, the UE doesn’t perform a re-establishment procedure.
Observation 7	It would be beneficial to log the suitable LTE cell as part of voiceFallBack procedure, so the network can optimize the next handovers with a better LTE target cell.
Observation 8	If network performs MobilityFromNR with voicefallback indication for a UE that just arrived to the connected state, the network may not have enough time to configure the UE with RRM measurements, hence providing additional measurements when the UE fails in MobilityFromNR would be beneficial for the next HOs optimization.
Observation 9	The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.
Observation 10	Both handovers from NR to E-UTRA and handovers from E-UTRA to NR can generate SHRs, however with limited triggering support compared to intra-NR handovers.
Observation 11	HO interruption time for legacy HOs (or CHO) can assist the network to decide whether configuring DAOPS bearer is required or not.
Observation 12	It is beneficial for network optimization to know whether the RA report is associated to random access procedure executed toward a cell acting as SCG or MCG.
Observation 13	RA resources can be partitioned and every partition can be allocated to a limited set of features.
Observation 14	A gNB may reconfigure the RACH partitions based on the load over each partition.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 prioritize NR-DC scenario for successful PSCell change/addition report.
Proposal 2	Both successful PSCell addition and PSCell changes are considered as part of the successful PSCell report (SPR).
Proposal 3	RAN2 to develop a new report that consists of a list of successful PSCell reports generated due to successful PSCell changes or addition under a given PCell.
Proposal 4	If the SCG was suspended or deactivated at the time of transmission of MCGFailureInformation, the UE stores information concerning the SCG and the failed MCGFailureInformation in RLF report.
Proposal 5	The suitable LTE cell that UE selects after HOF due to voiceFallback can be included as reestablishementCellId in the RLF report.
Proposal 6	RAN2 study the scenario in which the UE fails in HO with voice fall back right upon coming to connected mode.
Proposal 7	RAN2 to develop an Inter-RAT Successful Handover Report for improving NR mobility i.e., only gNB provides the SHR triggering configuration. No changes on E-UTRA is foreseen for inter-RAT SHR.
Proposal 8	The UE logs the user plane interruption time as part of SHR for legacy HO and conditional HO.
Proposal 9	Add a threshold on the user plane interruption time as a triggering condition for the SHR generation.
Proposal 10	Include information in the RA report on whether the random access procedure was executed towards MCG or SCG.
Proposal 11	RAN2 consider RA partitioning related information in RA report for feature-based RACH configuration optimization.
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