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1. [bookmark: _Ref165266342]Introduction
In Rel-17 SON MDT WI, we discussed and made agreements on SON, MDT, and L2 measurements enhancements. For the new features studied in the Rel-17 SON MDT WI, we may need to have relevant UE capabilities. This paper intends to discuss UE capabilities for the new features added in rel-17 SON MDT WI.   
2. Discussion
Here, we summarize the different features added in the rel-17 WI and evaluate if there is a need for UE capabilities for the features. 
2.1 SON Features
2.1.1 SHR (Successful Handover Reporting)
SHR is introduced, in the rel-17, to optimize handover-related parameters if a lower layer issue is detected by the UE during an ongoing handover procedure. For the SHR reporting, the configuration is sent from the network, and following the network configuration, UE needs to collect the necessary parameters. This requires additional UE implementation requirements, therefore we agreed to introduce the UE capabilities for SHR in RAN2#115-emeeting [1]. 
Observation 1: RAN2 introduced a UE capability for SHR in RAN2#115-emeeting.    
On the other note, when a configuration is sent to the UE for data collection, the network checks user consent before initiating the data collection. Therefore, network should check if user consent is available for the data collection for SHR before sending SHR configuration to the UE. 
Observation 2: Traditionally, when a configuration is sent to UE for data collection, the network checks user consent before sending configuration.
Proposal 1: RAN2 should discuss whether end consumer for SHR is NG-RAN or TCE, and if user consent is needed for SHR.  

2.1.2 DAPS, CHO, and PSCell Change Failures
For connection failures (MCG and SCG), RAN2 introduced the following features in rel-17:
· DAPS failure reporting
· CHO failure reporting
· PSCell change failure reporting

2.1.2.1 DAPS HO and CHO Failures
To optimize DAPS HO, the RLF report is enhanced to include the DAPS HO-related parameters by collecting necessary parameters. Similarly, to optimize CHO, the RLF report is enhanced to include the CHO-related parameters by collecting necessary parameters. In Rel-16 [2], RLF reporting is mandatory without capability signalling. Different ways for indicating whether UE supports DAPS HO and CHO failure reporting can be following:
(1) Mandatory support: A Rel-17 UE supporting DAPS HO/CHO, supports DAPS HO/CHO failure reporting. 
(2) Explicit UE capability: Introduce UE capabilities for CHO and DAPS HO. UE indicates whether it supports DAPS and CHO failure reporting explicitly. 
(3) Optionally supported: UE can optionally support CHO and DAPS HO reporting, without explicit UE capability signaling for DAPS HO and CHO failure reporting 

As UE has to obtain additional parameters for DAPS HO and CHO reporting, therefore we prefer option (2) or (3).
Proposal 2: For reporting of DAPS HO failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling

Proposal 3: For reporting of CHO failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling

2.1.2.2 PSCell change failure reporting
Based on the RAN3 LS, RAN2 agreed to report RACH-related parameters to the network in the case failureType is set to randomAccessProblem, beamFailureRecoveryFailure, or synchReconfigFailureSCG. Although other requested parameters and which report carries RACH-related parameters are still FFS. However, as the additional parameter reporting imposes additional complexity at the UE, therefore we propose to make PSCell change failure reporting either optionally supported without capability signalling or explicit capability signalling should be introduced for PSCell change failure.  
Proposal 4: For reporting of SCG change failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling

2.1.3 PSCell MHI Reporting
In the case of PCell MHI, the MHI is OPTIONALLY supported at the UE. If UE supports the PCell MHI and UE has MHI available, UE indicates the availability of MHI is indicated in RRCSetupComplete and RRCResumeComplete. On such indication, the network can request MHI using UEInformationRequest message, and thereafter UE sends the MHI using UEInformationResponse message. In the case of PSCell MHI, we had the following agreements in RAN2#115-emeeting [4]:
Agreements:
RA Report to the SN:
1 	UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.
SN Related MHI Information:
2	RAN2 to confirm that the PSCell transition is part of MHI.
3	PSCell MHI is reported only to PCell.
4	UEInformationResponse message is used to convey the PSCell MHI to the MN.
5	Take Option 1 ‎(PSCell MHI nested within the PCell MHI) as baseline.

In RAN2#115-emeeting [4], we agreed PSCell MHI will be nested within PCell MHI, and it will be reported only to MN. For the storage of PSCell MHI, there is additional UE memory requirement. Therefore, we argue that for PSCell MHI reporting, either we should have explicit UE capability or it can be optionally supported without UE capability signalling.  
Proposal 5: For PSCell MHI reporting, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling



2.1.4 RACH information reporting
2.1.4.1 2-step RACH
In rel-16 [3], we have explicitly UE capability signalling for the RACH report. In rel-17, RAN2 discussed RA report enhancements to include 2-step related RACH parameters. Following the rel-17 methodologies, we have the following two methods for supporting 2-step RACH:
(1) Optionally supported without UE capability: A UE supporting rel-16 RACH reporting optionally supports 2-step RACH reporting
(2) Explicit UE capability: A UE supporting 2-step RACH reporting, sends explicit capability signaling 

Between (1) and (2), we think (2) is better as it is flexible for both UE and network sides. Furthermore, using option (2), the network knows whether it expects 2-step related parameters in the RACH report.  

Proposal 6: Introduce an explicit capability indicator that indicates that the UE is capable of reporting 2-step related RACH parameters.  

2.1.4.2 SN RACH Reporting
In rel-16, the UE RA report logs the SN RACH-related paramters in the RA-report. Furthermore, in RAN2#115-e, we agreed:
RA Report to the SN:
1 	UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.

This follows the same procedure as in rel-16. Although it is already supported in rel-16, we believe that it has additional UE complexity. Therefore, we propose SN RACH reporting to be supported optionally without UE capability signalling.  

Proposal 7: SN RACH reporting is optionally supported without explicit capability signalling.

2.1.4.3 SCell RACH Reporting
In rel-16, the UE RA report logs the SCell RACH-related paramters in the RA-report. Furthermore, In RAN2#116-bis-e, we agreed:
Agreements
4	The UE includes the PCell ID in the RA-Report, if the RA procedure is performed in an SCell of the MCG.
5	The UE includes the PSCell ID in the RA-Report, if the RA procedure is performed in an SCell of the SCG.

In our understanding, obtaining the SCell related RACH information imposes additional requirements at the UE, therefore, we argue that SCell RACH reporting is optionally supported without UE capability signaling. 
Proposal 8: SCell RACH reporting is optionally supported without explicit capability signalling.

2.1.4.4 On-demand SI parameters reporting
In rel-17, RAN2 discussed RA report enhancements to include on-demand related RACH parameters. Following the rel-17 methodologies, we have the following two methods for supporting on-demand SI parameters reporting:
(1) Optionally supported without UE capability: A UE supporting RACH reporting optionally supports on-demand SI parameters reporting
(2) Explicit UE capability: A UE supporting on-demand SI parameters reporting, sends explicit capability signaling 

Between (1) and (2), we think (2) is better as it is flexible for both UE and network sides. Furthermore, using option (2), the network knows whether it expects on-demand SI parameters in the RACH report.  

Proposal 9: Introduce an explicit capability indicator that indicates that the UE is capable of reporting on-demand SI related parameters.  

2.1.5 Multiple CEF reporting
Multiple CEF reporting is introduced in rel-17 to detect and solve the UL/DL mismatch problem. In RAN2#116-bis-emeting, RAN2 agreed that UE can log up to 4 CEF entries in the CEF report. Furthermore, RAN2 introduced explicit capability signalling in RAN2#116-bis-emeeting to indicate whether UE supports multiple CEF. 
Observation 2: New capability bit is introduced to indicate if UE supports multiple CEF.  
2.2 MDT Features
2.2.1 Logged MDT with IDC problem detection
In rel-17, RAN2 agreed to support logged MDT measurement suspension and IDC indication due to IDC interference. In NR, we have UE capability to indicate whether UE supports Logged MDT. Similarly, we have UE capability to indicate whether UE supports in-device coexistence (inDeviceCoexInd-r16). In our view, if a UE supports, in-device coexistence can support logged MDT measurement suspension and IDC indication due to IDC interference. However, if UE does not support in-device coexistence, it cannot support logged MDT measurement suspension and IDC indication due to IDC interference. Therefore, Logged MDT measurement suspension and IDC indication due to IDC interference can be supported, if UE supports logged MDT and in-device coexistence indication. 

Proposal 10: Logged MDT measurement suspension and IDC indication due to IDC interference for UEs is conditionally support, i.e., if “Logged MDT measurement” and “in-device coexistence” are supported at the UE then UE supports Logged MDT measurement suspension and IDC indication due to IDC interference.

2.2.2 Early measurement logging in Logged MDT
In rel-17, logged measurement reporting is enhanced to include measurements on early measurement frequencies in addition to cell-reselection frequencies. In idle mode measurement reporting (early measurement reporting), UE reports only the latest measurements to the network. As UE logs the measurements on early measurements frequencies (in logged MDT report) every time measurement is performed (on early measurement frequencies), additional complexity is introduced at the UE. Therefore, we argue that logging of measurements on early measurement frequencies in logged MDT reports should be either optionally supported without capability signalling or explicit capability signalling should be introduced. 

Proposal 11: For reporting of measurements on early measurement frequencies in logged MDT report, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling
2.3 L2M
2.3.1 D1 delay ratio measurements and reporting in RRC_CONNECTED state 
In Rel-16, explicit UE capability “ulPDCP-Delay-r16” was defined to indicate whether UE supports UL PDCP Packet Average Delay measurement and reporting RRC Connected state. In LTE [4], we have separate UE capabilities for “UL PDCP Packet Average Delay measurement and reporting RRC Connected state” and “Excess Packet Delay Ratio at PDCP layer”. As obtaining the D1 delay ratio measurement imposes additional requirement at the UE, an explicit UE capability should be introduced for D1 delay ratio measurements and reporting in RRC_CONNECTED state. 

Proposal 12: New capability is introduced for D1 delay ratio measurements and reporting in RRC_CONNECTED state.
3. [bookmark: _Hlk46936119]Conclusions
Observation 1: RAN2 introduced a UE capability for SHR in RAN2#115-emeeting.    
Observation 2: Traditionally, when a configuration is sent to UE for data collection, the network checks user consent before sending configuration.
Proposal 1: RAN2 should discuss whether end consumer for SHR is NG-RAN or TCE, and if user consent is needed for SHR.  
Proposal 2: For reporting of DAPS HO failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling
Proposal 3: For reporting of CHO failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling
Proposal 4: For reporting of SCG change failure, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling

Proposal 5: For PSCell MHI reporting, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling

Proposal 6: Introduce an explicit capability indicator that indicates that the UE is capable of reporting 2-step related RACH parameters.  
Proposal 7: SN RACH reporting is optionally supported without explicit capability signalling.
Proposal 8: SCell RACH reporting is optionally supported without explicit capability signalling.
Proposal 9: Introduce an explicit capability indicator that indicates that the UE is capable of reporting on-demand SI related parameters.  
Observation 2: New capability bit is introduced to indicate if UE supports multiple CEF.  
Proposal 10: Logged MDT measurement suspension and IDC indication due to IDC interference for UEs is conditionally support, i.e., if Logged MDT measurement and in-device coexistence are supported at the UE then UE supports Logged MDT measurement suspension and IDC indication due to IDC interference.

Proposal 11: For reporting of measurements on early measurement frequencies in logged MDT report, RAN2 should select among the following options:
· Explicit UE capability signaling 
· Optionally supported by the UE without capability signaling
Proposal 12: New capability is introduced for D1 delay ratio measurements and reporting in RRC_CONNECTED state.
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