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1	Introduction
The agreed Rel-18 SON/MDT WI in RP-221825 defined the following objective:
- Support of SON/MDT enhancements for [RAN3, RAN2]: 
· MR-DC CPAC 
· Successful PScell change report 
· Successful Handover Report (e.g. inter-RAT) 
· NPN  
· RACH report  
· fast MCG recovery 
· NR-U (MRO and UL MLB) 

In this contribution we propose to clarify detailed scope of RA report related optimizations and highlight the need for Rel-18 optimization that we believe are critical for RACH optimization use case. 
2	Discussion 
[bookmark: _Hlk111013264]2.1	Existing mechanism for RA Report 
In existing specification, there is a mechanism for the network to request and retrieve RA Report information from a UE through the UEInformationRequest/Response procedure:

UEInformationRequest-r16-IEs ::= SEQUENCE {
    idleModeMeasurementReq-r16       ENUMERATED{true}                         OPTIONAL, -- Need N
    logMeasReportReq-r16             ENUMERATED {true}                        OPTIONAL, -- Need N
    connEstFailReportReq-r16         ENUMERATED {true}                        OPTIONAL, -- Need N
    ra-ReportReq-r16                 ENUMERATED {true}                        OPTIONAL, -- Need N
    rlf-ReportReq-r16                ENUMERATED {true}                        OPTIONAL, -- Need N
    mobilityHistoryReportReq-r16       ENUMERATED {true}                        OPTIONAL, -- Need N
    lateNonCriticalExtension         OCTET STRING                             OPTIONAL,
    nonCriticalExtension             UEInformationRequest-v1700-IEs           OPTIONAL
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 UEInformationResponse-v1700-IEs     OPTIONAL
}

Observation 1: The network can request standalone RA Report(s). 
However, unlike for the UE Logged MDT report, RLF Report or CEF report for which the UE indicates when such report is available, a full solution enabling the network to determine “when” to perform retrieval of the RA Report is missing.
Observation 2: The UE does not indicate RA Report availability.
Observation 3: A full solution enabling the network to determine “when” to perform retrieval of the RA Report is missing.
2.2	RA Report retrieval by chance
The existing mechanisms assume that the NW may know there is RA Report available in the UE “by chance” - at the occasion following RLF and/or CEF. Since a UE can indicate availability of a RLF and CEF report to the network, an implicit notification of the availability of a RA Report can be achieved by informing the presence of a CEF Report or an RLF Report. If the UE indicates it has RLF or CEF report available, the NW may decide to retrieve the indicated report and additionally may decide to retrieve standalone RA Report. 
The retrieval of the Random-Access related information through different reports can give different insights into the recorded RA procedures. Currently, a part of the RA Report (ra-InformationCommon-r16) is included inside RLF report, CEF report and as of Rel-17 Successful Handover Report. Since for CEF Report, RLF Report and SHR initiated reporting procedures, the UE provides different parts of random-access related information than for the encoded standalone RA Report:

RA-Report-r16 ::=                    SEQUENCE { 
    cellId-r16                           CHOICE { 
        cellGlobalId-r16                     CGI-Info-Logging-r16, 
        pci-arfcn-r16                        SEQUENCE { 
            physCellId-r16                       PhysCellId, 
            carrierFreq-r16                      ARFCN-ValueNR 
        } 
    }, 
    ra-InformationCommon-r16             RA-InformationCommon-r16                         OPTIONAL, 
    raPurpose-r16                        ENUMERATED {accessRelated, beamFailureRecovery, reconfigurationWithSync, ulUnSynchronized, 
                                                    schedulingRequestFailure, noPUCCHResourceAvailable, requestForOtherSI, 
                                                    msg3RequestForOtherSI-r17, spare8, spare7, spare6, spare5, spare4, spare3, 
                                                    spare2, spare1}, 
    ..., 
    [[ 
    spCellID-r17                         CGI-Info-Logging-r16                             OPTIONAL 
    ]] 
} 
 
Observation 4: RA Report content in CEF Report, RLF Report and SHR is different from the encoded standalone RA-Report, as the UE provides different parts of random-access related information.
2.3	Need for explicit indication for RA Report availability 
[bookmark: _Hlk110841312]In the absence of a functionally complete RAN2 solution for RA Report retrieval, the topic attracted attention in RAN3, since RACH Report information needs to be exchanged also over RAN3 interfaces. 
In the LS in R3-226053, RAN3 informed that the missing UE-based indication on RA Report availability resulted in developing NW-based solution, that relies on introducing a trigger from a gNB-DU to a gNB-CU when a RACH is occurred:
In parallel, e.g., to progress work also supporting legacy UEs, the following working assumptions were made: 
1. WA: RAN3 works on the network-based solution for RACH report retrieval, i.e., gNB-DU informs the gNB-CU about RACH occurrence
1. WA: SN should indicate the potential availability of RA report to the MN, MN can fetch the RA report and transfer it to SN.

We understand the RACH occurrence refers to the event when random-access procedure is observed.  Although, it can be found as a feasible solution for legacy UEs, the NW has no insight into the readiness and availability of a RA report. The standalone RA Report is created upon successful completion of a RA procedure. A UE may log up to 8 RACH Report entries. The entries reflect RA attempted on the same or different cells of one or more gNBs. For that reason, it seems impossible for a gNB-DU to know the exact content and number of entries logged in a RA Report in the UE. Such RACH indication of a RACH event after each random-access procedure observed in the gNB-DU would significantly increase signalling over F1, and for DC deployments, additionally over Xn interface. On the contrary, a UE knows whether it has logged an entry in the report. Even further, it knows the exact number of logged RA entries and therefore it can indicate to network RA Report availability when the report is full or almost full. This can save unnecessary signalling by indicating as little as possible the availability of a report and retrieving it when it is full (or almost full), namely it would be more efficient to indicate availability indication once to retrieve 8 RA entries as opposed to sending 8 indications to retrieve the report at each logged entry. A gNB-DU does not have the possibility to know the number of logged RACH entries in a RA Report and therefore a network based solution lacks the signalling efficiency that the UE availability can provide, creating unnecessary load over F1 interface. Even more, a gNB-DU may observe multiple failed RA attempts but those may eventually lead to a successful RACH procedure. Clearly, each and every RA attempt from a gNB-DU to a gNB-CU is unnecessary and inefficient.   
The problem exists even more pronounced in case of Dual Connectivity since UE logs entries for both MN and SN related RA procedures. An SN gNB-DU cannot know how many RA entries have occurred at the MN side and therefore RA report retrieval from SN cannot optimize the signalling efficiency unlike UE-based solutions. 
Hence, we find that it is sub-optimal to decide the retrieval moment purely by the NW.
Observation 5: Network based solution for RA-Report retrieval can be suitable for legacy UEs, but it is a sub-optimal solution.
Since the information on exact status of the report is only available at the UE side, we foresee that a UE-triggered RA report retrieval is needed. 
Proposal 1: RAN2 specifies UE-based solution for RA report retrieval in Rel-18.
Furthermore, in the course of Rel-18 enhancements RAN2 develops solutions to provide further RACH specific records on feature specific configuration the UE is provided due to RACH partitioning. Hence, the retrieval of the RA Report “by chance” at the occasion following RLF, CEF and/or SHR may not work efficiently for RACH optimization specific purposes. Due to the further development of the RA report content specific for random-access procedure, we believe it is beneficial for the network to have a control and knowledge about the report availability:
Proposal 2: Rel-18 supports RA Report retrieval based on a separate availability bit for RA-report.
3	Conclusion
In this contribution we made the following observations and proposals:
Observation 1: The network can request standalone RA Report(s). 
Observation 2: The UE does not indicate RA Report availability.
Observation 3: A full solution enabling the network to determine “when” to perform retrieval of the RA Report is missing.
Observation 4: RA Report content in CEF Report, RLF Report and SHR is different from the encoded standalone RA-Report, as the UE provides different parts of random-access related information.
Observation 5: Network based solution for RA-Report retrieval can be suitable for legacy UEs, but it is a sub-optimal solution.
Proposal 1: RAN2 specifies UE-based solution for RA report retrieval in Rel-18.
Proposal 2: Rel-18 supports RA Report retrieval based on a separate availability bit for RA-report.




