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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy-saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

This paper considers different data collections for the SON feature. In particular, we consider the specification of the UE reporting for 2-step RACH optimization, UE history information in EN-DC, and NR-U related optimizations. 
2. Discussion
[bookmark: _Ref4532732]2.1  2-Step RACH Optimization
In Rel-16, the 2-step RACH procedure was introduced to reduce the latency associated with 4-step RACH and to support TA-free and grant-free small UL packet transmission without TBS/MCS. The RA-report should be enhanced considering 2-step RACH optimization. The 2-step RACH optimization can be the minimization of 2-step RACH failure probability, finding the cause of fallback from 2-step to 4step RACH procedures, and others. 

Observation 1: In 2-step RACH small payload is sent to the network in msg-A to support TA-free ad grant-free small UL packet transmission. 

Observation 2: Upon continuous msg-A failures and/or upon the indication from the network, the UE can fallback from 2-step to 4-step RACH procedures. 

Proposal 1: Include the payload size, number of msg-A, and msg-3 transmission per SSB and CSI-RS in the RA-report. 

2.2  UE history information in EN-DC	

In Rel-16, the UE history information was discussed in the SA scenario. As mentioned in the introduction Rel-17 SON/MDT considers discussion of UE history information in EN-DC, where the CGI (if available) or PCI and the carrier frequency of PSCell can be added to the UE history information. For adding the SCG related Mobility History Information (MHI) to the UE history information, we have the following options: 

Observation 3: UE has the following two options for preparing MCG and SCG Mobility History Information (MHI) report: 
1. Option 1: A single MHI report for both MCG and SCG, where a single MHI report captures the UE history information over both MCG and SCG.
1. Option 2: 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.

Note that for the backward compatibility option 1 is not a suitable solution. For the legacy gNB that does not support SCG related mobility history information, capturing the SCG related mobility in the same MHI report may not be desired. Thus, we prefer option 2 MCG and SCG MHI reporting. In the SCG MHI report, we should also allow capturing the MN CGI or PCI together with the carrier frequency of PCELL for obtaining the linking between PCell and PSCell in EN-DC. Furthermore, for achieving SCG mobility robustness, we should allow the retrieval of UE history information together with SCGFailureInformation.

Proposal 2: 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 3: 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 3: Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.  
[bookmark: _GoBack]2.3  NR-U related optimizations
In the Rel-16 and prior releases, NR-Unlicensed (NR-U) was discussed to enable transmissions over the shared spectrums. However, before the transmission channel must be sensed (Listen Before Talk (LBT)) and reserved for NR-U transmissions. However, many a time the LBT may fail, i.e., the channel is occupied with ongoing transmission. 

Observation 4: LBT Failures are intrinsic to NR-U.  

For the optimization of transmission opportunity in the NR-U band and the success rate of LBT, an LBT failure statistics on different BWPs may be required. Thus, we propose to introduce a new SON message as “LBTFailureInformation”.  The statistics can include the number of LBTFailures on different BWPs during RACH procedures, UL transmission on PUSCH, UL transmission on PCCH, and/or during semi-persistent scheduled (SPS) transmission. Furthermore, the number of LBTFailures during different channel access scheme (cat 1, cat 2A, cat 2B, cat 4) can be used by the network for adapting efficient channel schemes in different scenarios. UE can also add the measured RSSI values and CO per BWP and/or RB set to network for NR-U related optimizations and decision making. Channel access priority class (CAPC) used for transmission on the shared spectrum can further be useful to the network for the implementation of NR-U related optimizations.    

Observation 5: Network can achieve NR-U related optimizations by using the statistics/number of LBT failures on different BWPs. 

As discussed in Rel-16 NR-U [2], the consistent UL LBTFailures on all BWPs in PCell on configured resources results in RLF, the consistent UL LBTFailures on all BWPs in PSCell on configured resources results in SCGFailures, and consistent UL LBTFailures on BWP in SCell on configured resources results in RLC Failures. In these events, the proposed LBTFailureInformation message can be used together with the RLF report, SCGFailure Report, and RLC report to understand the underlying cause. Further, using the analysis of LBTFailureInformation, the network can adapt schemes to minimize these events. Furthermore, note that even though RLF and SCG Failures are declared when LBTFailures happens at all BWPs, LBTFailureInformation (when happens at multiple BWPs in PCell and PSCell but doe snot result in RLF and SCGFailure) can be used by the network to alleviate the RLF and SCGFailures in the future.

Observation 6: Upon RLF at PCell, SCGFailure on PScell, and/or RLC Failure on SCell due to LBTFailures, the LBT Failure statistics discussed previously will help understand the underlying cause of RLF, SCGFailure, or RLC Failures in NR-U.

Observation 7: When LBT Failures happens on multiple BWPs in PCell on configured resources, PSCell on configured resources, and/or SCell on configured resources but does not result in RLF, SCGFailures, and/or RLC Failures, the LBT failures statistics as discussed previously can be used by the network for alleviating the RLF, SCGFailures, and RLCFailures on respective Cells.    

Proposal 5: Introduce a new SON message as LBTFailureInformation for NR-U related optimizations. We request RAN2 to discuss different fields/parameters to be included in the LBTFailureInformation. 
3. Conclusion 
Observation 1: In 2-step RACH small payload is sent to the network in msg-A to support TA-free ad grant-free small UL packet transmission. 
Observation 2: Upon continuous msg-A failures and/or upon the indication from the network, the UE can fallback from 2-step to 4-step RACH procedures. 
Proposal 1: Include the payload size, number of msg-A, and msg-3 transmission per SSB and CSI-RS in the RA-report. 
Observation 3: UE has the following two options for preparing MCG and SCG Mobility History Information (MHI) report: 
1. Option 1: A single MHI report for both MCG and SCG, where a single MHI report captures the UE history information over both MCG and SCG.
1. Option 2: 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 2: 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 3: 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 3: Include the mobilityHistoryAvail flag in the SCGFailureInformation such that MN can extract the SCG UE history information for SCG mobility robustness.  
Observation 4: LBT Failures are intrinsic to NR-U. 
Observation 5: Network can achieve NR-U related optimizations by using the statistics/number of LBT failures on different BWPs. 
Observation 6: Upon RLF at PCell, SCGFailure on PScell, and/or RLC Failure on SCell due to LBTFailures, the LBT Failure statistics discussed previously will help understand the underlying cause of RLF, SCGFailure, or RLC Failures in NR-U.
Observation 7: When LBT Failures happens on multiple BWPs in PCell on configured resources, PSCell on configured resources, and/or SCell on configured resources but does not result in RLF, SCGFailures, and/or RLC Failures, the LBT failures statistics as discussed previously can be used by the network for alleviating the RLF, SCGFailures, and RLCFailures on respective Cells.    
Proposal 5: Introduce a new SON message as LBTFailureInformation for NR-U related optimizations. We request RAN2 to discuss different fields/parameters to be included in the LBTFailureInformation. 
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