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1. [bookmark: _Ref165266342]Introduction
For the Rel-17 WI SON and MDT, couple of enhancements are being discussed, and this paper is to discuss how to introduce relevant UE capabilities for them.
2. Discussion
The whole WI has three parts: SON, MDT and L2M, so the features are analysed based on the categories.
2.1 SON
SHR (Successful Handover Reporting)
For SHR, the intention is to optimize the handover related parameters via collecting necessary information regarding handover. It requires extra UE implementation about the feature, so we propose to have an optional UE capability for the feature.

SON with DAPS/CHO
For SON with mobility aspects, so far there are the following features:
· DAPS failure reporting
· CHO failure reporting
· PSCell change failure reporting

For DAPS failure reporting, the intention is to optimize the DAPS handover related parameters via collecting necessary information regarding DAPS handover. According to the SON running CR, RLF report is enhanced by adding DAPS related information.
In [2], Rel-16 RLF reporting is mandatory without capability signalling. There are two ways for indicating the UE support of the DAPS failure reporting:
(1) Implicit way: no extra UE capability bit is introduced. For a Rel-17 UE, it shall support DAPS failure reporting if it supports DAPS
(2) Explicit way: introduce an optional UE capability bit. For a Rel-17 UE, it is optional for the UE to support DAPS failure reporting if it supports DAPS

Between (1) and (2), we think (2) is better as it is flexible for both UE and network sides. For CHO failure reporting, there are similar analysis as above.

PSCell change failure reporting
For PSCell change failure reporting, the intention is to optimize the PSCell change related parameters via collecting necessary information regarding PSCell change. RAN2#116-e made the following agreements regarding this feature:
Agreements:
1: The UE needs to include RA information in case that failureType is set to randomAccessProblem or beamFailureRecoveryFailure-r16.
2: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.
3: The parameter connectionFailureType could reuse the current failureType in SCG failure message. FFS on enhancements.
4	The condition “failureType is set to synchReconfigFailureSCG” for including RA information.

So far RAN2 agreed that the UE should log some necessary information (based on RAN3 guideline), and it is likely to used SCG failure information message to send such information from the UE to the network. The UE is mandatory to support SCG failure information, but it puts extra complexities for the UE to log and report the PSCell change failure information, so it is proposed to make it as optional without capability signalling.

MHI enhancements
For MHI enhancements, the intention is to store PSCell information in addition to Pcell, and then the network can better understand the mobility information for NR-DC deployments. In [2], Rel-16 Mobility history information storage is optional without capability signalling. For Rel-17 MHI enhancements, it puts extra standard efforts and complexities for the UE, so the feature should be optional for the UE.

2-step RACH information reporting
For 2-step RACH information reporting, the intention is to store and reporting 2-step RACH related information so that the network can further optimize the parameters and improve the random access efficiency. In Rel-16, an optional capability bit rach-Report-r16 was defined, and it indicates whether the UE supports delivery of rachReport upon request from the network.
For Rel-17 2-step RACH information reporting, there may be two ways to define UE capabilities:
(1) Implicit way: no extra UE capability bit is introduced. For a Rel-17 UE, if it supports rach-Report-r16, it shall also support 2-step RACH information reporting
(2) Explicit way: introduce an optional UE capability bit. For a Rel-17 UE, it is to introduce a new UE capability bit dedicated for 2-step RACH information reporting and it is optional for the UE

Between (1) and (2), we think (2) is better as it is flexible for both UE and network sides. 

In [1], it was discussed whether to have a mandatory capability bit for the UE to log SN RACH report.
At RAN2#115-e, it was 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.

The feature is to let the network collect more information about RACH report, and then the network can optimize the RACH parameters for SN. For SN RACH report, we think it has extra complexities to UE, so it is proposed to introduce an UE capability bit and it is optional with capability signalling.

On-demand SI information reporting
For on-demand SI information reporting, the intention is to collect necessary information for successful and failed on-demand SI procedures, and then the network can optimize the parameters for on-demand SI and broadcast SI. RAN2 already agreed to extend RA report to include all relevant information, and for this feature, there may be two ways to define UE capabilities:
(1) Implicit way: no extra UE capability bit is introduced. For a Rel-17 UE, if it supports rach-Report-r16, it shall also support on-demand SI information reporting
(2) Explicit way: introduce an optional UE capability bit. For a Rel-17 UE, it is to introduce a new UE capability bit dedicated for on-demand SI information reporting and it is optional for the UE

Between (1) and (2), we think (2) is better as it is flexible for both UE and network sides. 

Multiple CEF reporting
For multiple CEF reporting, the intention is to solve the UL/DL mismatch problem and the UE can log more than one CEF report and then reporting them to the network. In [2], Rel-16 Connection Establishment Failure is mandatory without capability signalling. For Rel-17 multiple CEF reporting, it is mainly for the UL/DL mismatch problem so the use case is not very common, and it puts extra complexities for the UE to do multiple CEF reporting, i.e. the UE is required to log more than one CEF reporting and each logging may be very similar as the Rel-16 CEF logging. In general, we think it should be an optional capability bit with capability signalling.

2.2 MDT
Logged MDT with IDC problem detection
For logged MDT with IDC problem detection, RAN2 agreed to use LTE mechanism as the baseline, i.e. the UE suspends the logging if it detects IDC problems, and then if the IDC problem is resolved, the UE shall resume the logging.
We think it is important that the UE should log valid measurements, so the feature should be mandatory for the UE, and it also follow LTE principles.

2.3 L2M
D1 delay ratio reporting
For D1 delay ratio reporting, TS 38.314 CR has captured the definition and other specification impacts are to be discussed in future meetings. The intention of the feature is to let network know more information about D1, so the network can better identify the delay problem (in addition to Rel-16 E2E delay solutions). In Rel-16, an optional UE capability bit ulPDCP-Delay-r16 was defined and the definition has been defined in TS 38.314.
For Rel-17 D1 delay ratio reporting, the UE needs to collect the information following TS 38.314 definition and report the measurements to the network via UL RRC messages, so there are extra complexities for the UE to support the feature. It is proposed to introduce an optional UE capability bit for the UE.

Based on the discussions in section 2.1, 2.2 and 2.3, we summarize the relevant UE capabilities in the following proposals:
Proposal 1: It is proposed to introduce new UE capability bits for the following features, and they are optional with capability signalling:
· Successful Handover Reporting
· 2-step RACH information reporting
· SN RACH reporting
· On-demand SI information reporting
· D1 delay ratio reporting

Proposal 2: It is proposed to introduce new UE capability bits for the following features, and they are optional without capability signalling:
· DAPS failure reporting
· CHO failure reporting
· PSCell change failure reporting
· MHI enhancements
· Multiple CEF reporting

Proposal 3: For logged MDT with IDC problem detection, it is mandatory for the UE if the UE supports logged MDT.

2.4 Others
For the new UE capability bits, it is also required to discuss the following aspects:
- Need of FDD/TDD differentiation
- Need of FR1/FR2 differentiation

In Rel-16, most of SON/MDT UE capabilities did not have such differentiations, so we think Rel-17 new UE capabilities may follow the designs. We are also open to see if there are some motivations to differentiate between FDD/TDD and FR1/FR2 modes.
Proposal 4: For new UE capabilities, it is proposed RAN2 to discuss whether to have FDD/TDD differentiation and FR1/FR2 differentiation.
3. [bookmark: _Hlk46936119]Conclusions
In this paper, we discuss the SON and MDT UE capabilities, and it is proposed:
Proposal 1: It is proposed to introduce new UE capability bits for the following features, and they are optional with capability signalling:
· Successful Handover Reporting
· 2-step RACH information reporting
· SN RACH reporting
· On-demand SI information reporting
· D1 delay ratio reporting

Proposal 2: It is proposed to introduce new UE capability bits for the following features, and they are optional without capability signalling:
· DAPS failure reporting
· CHO failure reporting
· PSCell change failure reporting
· MHI enhancements
· Multiple CEF reporting

Proposal 3: For logged MDT with IDC problem detection, it is mandatory for the UE if the UE supports logged MDT.

Proposal 4: For new UE capabilities, it is proposed RAN2 to discuss whether to have FDD/TDD differentiation and FR1/FR2 differentiation.
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