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In previous meeting we discussed many issues about SON and MDT, and most of the basic functions are determined. So in this contribution, we intend to discuss the UE capabilities about the SON and MDT enhanced features.
Discussion
Capability about SON features
CHO and DAPS HO
In R17, RLF Report is extended to include CHO and DAPS HO failure related information, the intention is to help network optimize the CHO and DAPS HO parameters for mobility robustness optimization. As R16 RLF reporting is mandatory without capability signaling, R16 CHO and DAPS HO are optional with capability signaling, we suggest introducing optional capability bits for CHO failure and DAPS HO failure reporting respectively, for the sake of assisting the network to choose UEs for RLF information retrieval.
SHR
For SHR, the UE records and reports successful handover related information based on the SHR configuration, the intention is to help network optimize handover related parameters. As it is a new feature introduced in R17 and it is based on the network configuration, we suggest that a new capability bit is introduced for SHR logging and reporting.
2-step RACH enhancement
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In Rel-16, a capability bit rach-Report-r16 associated with 4-step RACH was introduced and indicated whether the UE supports delivery of rachReport upon request from the network. For the 2-step RACH optimization, if UE performs the 2-step RA to access the network and supports the RACH information reporting, it can choose whether to record the 2-step RA related information in RACH report based on the capability. Since there is no additional information in the complete messages to indicate the RACH type, it seems necessary to inform the network whether the UE can support the 2-step RACH report to assist the network to choose UEs for RACH information retrieval. Therefore, a new UE capability bit dedicated for 2-step RACH information reporting is necessary to introduce. 
[bookmark: _GoBack]SgNB RACH Report
Since current the UE only records the RACH Report of the MN, whether the SN related RACH information could be recorded and whether such UE capability is needed by the UE could be discussed. 
There is already a capability bit for RACH-Report defined for NR [1]:
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	rach-Report-r16
Indicates whether the UE supports delivery of rachReport upon request from the network.
	UE
	No
	No
	No


This bit is not used to limit the RACH record for random access to the MN or to the SN, but only to indicate whether the RACH Report delivery to the network is support. From this point of view, it could already cover the report of SN related RACH record. Therefore we consider neither additional capability bit nor optional feature is needed for this SgNB RACH Report enhancement.
PSCell MHI
In Email 887.5 after RAN2#116 meeting [2], it is discussed that whether a capability bit or an explicit indicator (mobilityHistoryPSCellAvail) is needed to be introduced for PSCell MHI report. Since the PCell MHI has been introduced for a long time, it is better to first discuss whether current capability can be used for reference for the PSCell enhancement.
In NR, the MHI is one of the optional features without UE radio access capability parameters [1]:
	Mobility history information storage
It is optional for UE to support the storage of mobility history information and the reporting in UEInformationResponse message as specified in TS 38.331 [9]. UE is not required to report this capability.


This optional feature is only applied for MN, and to enhance the support of PSCell record and report, Email 887.5 after RAN2#116 meeting [2] provided 2 options:
· Option-1: Introduce an explicit capability indicator that indicates that the UE is capable of storing the PSCell related MHI.

· Option-2: Introduce an explicit indicator (mobilityHistoryPSCellAvail) in RRCSetupComplete and RRCResumeComplete indicating whether the UE has PSCell related information available in its stored visitedCellInfoList.
For option-2, since the PSCell MHI is agreed to be nested in the PCell MHI, it is impossible to request and fetch the PSCell MHI information separately. Therefore an explicit indicator in the complete message seems inappropriate. 
For option-1, since the legacy MN MHI is one of the optional features without UE radio access capability parameters, to enhanced the support of PSCell record and report, we consider an parallel optional feature could be defined without indicating to the NW, and explicit capability indicator is also unnecessary. A consideration raised in for explicit capability indicator is that the PSCell MHI capability will inform the network that the MHI report by UE may be much larger that the legacy MHI. Firstly, we have already discussed how to limit the total number of PSCell (across all PCells) related information to reduce the whole UE memory and the size of reporting message; Secondly, since the MHI report is not an immediate report procedure, size is not a bottleneck for storing and reporting such information.
Therefore, a parallel optional feature could be defined, without capability bit send to the network.
SCG failure report for MRO
For the SCG failure report, it is RAN3 LS [3] request RAN2 to add a set of information related to the PSCell RLF or PSCell change failure. All the agreed parameters should be included in the SCGFailureInformation message according most companies’ views. Therefore no capability bit is needed to inform the network in front of the message transmission, it is propose to only introduce an optional feature in UE without capability signaling.
Proposal 1: For SON features, new capability bit(s) should be added for the features below:
· Support of CHO failure report
· Support of DAPS HO failure report
· Support of SHR
· Support of 2-step RACH information report
Proposal 2: For SON features, optional feature(s) without capability bit should be introduced for the features below:
· Support of PSCell MHI report
· Support of SCG failure report for MRO
Proposal 3: Neither additional capability bit nor optional feature is needed for SgNB RACH Report for NR-DC case.
Capability about MDT features
Signaling based logged MDT override protection
For signaling based logged MDT override protection, it is supported in R17, the intention is to avoid signaling based logged MDT configuration is overridden by  management based logged MDT configuration. As logged MDT measurement is an optional feature and the network should send the logged measurement configuration to the UE, we suggest introducing a UE capability bit for it.
On-demand SI report
For on-demand SI report, the UE records the on-demand SI related information in RA report, the intention is to help network to optimize the SIB send type between Broadcasting and notBroadcasting and the on-demand SI request related system resource. As it is a new feature in R17, we propose to introduce an optional UE capability bit with capability signaling and make support of RA report as the prerequisite for the new introduced on-demand SI report UE capability.
IDC
For R17 NR, it was agreed that NR MDT support IDC mechanism, i.e. upon detection of IDC, the UE suppress logging and tag MDT report with InDeviceCoexDetected flag, and UE resumes the measurement logging when the IDC problem is resolved. We think IDC mechanism is important for logged MDT measurement, and UE should mandatorily support logged MDT with IDC problem detection if UE supports both logged MDT and IDC.

Proposal 4: For MDT features, new capability bit(s) should be added for the features below:
· Support of signaling based logged MDT override protection
· Support of on-demand SI report
Proposal 5: UE mandatorily supports logged MDT with IDC problem detection if UE supports both logged MDT and IDC.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we propose:
Proposal 1: For SON features, new capability bit(s) should be added for the features below:
· Support of CHO failure report
· Support of DAPS HO failure report
· Support of SHR
· Support of 2-step RACH information report
Proposal 2: For SON features, optional feature(s) without capability bit should be introduced for the features below:
· Support of PSCell MHI report
· Support of SCG failure report for MRO
Proposal 3: Neither additional capability bit nor optional feature is needed for SgNB RACH Report for NR-DC case.
Proposal 4: For MDT features, new capability bit(s) should be added for the features below:
· Support of signaling based logged MDT override protection
· Support of on-demand SI report
Proposal 5: UE mandatorily supports logged MDT with IDC problem detection if UE supports both logged MDT and IDC.
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