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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 RACH report related optimizations highlight the scenarios and aspect of optimization we believe to be critical for fast MCG recovery. 
2	Discussion 
[bookmark: _Hlk111013264]2.1	RACH Report  
In existing specification, there is a mechanism for the network to request and retrieve RACH Report information from a UE through the UEInformationRequest/Response procedure. However, unlike e.g. the UE RLF 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 RACH Report is missing.  
NR UE RACH Report contents have been worked out under MDT accessibility measurements, following LTE baseline. Currently, a part of the RACH Report (perRAInfoList-r16) is included inside Radio Link Failure (RLF) and Connection Establishment Failure (CEF) reports. Since a UE can indicate availability of a RLF and CEF report to the network, an implicit notification of the availability of a RACH Report can be achieved by informing the presence of a CEF Report or an RLF Report. However, this implicit notification does not allow the network to have a complete content of the NR UE RACH Report since for CEF Report and RLF Report initiated reporting procedures, the UE provides different parts of random-access related information than for the encoded standalone UE RACH Report. In addition, the implicit notification accounts only for CEF and RLF scenarios while in the RACH Report for Rel.16 a much wider range of RACH triggers are covered: 
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 
    ]] 
} 
 
In Rel-17, both RAN2 and RAN3 brought up the issue of RACH Report retrieval. The proponents in RAN2 supported to re-use the existing framework to allow UE to indicate RACH Report availability to the network. On the other hand, existing signalling may fall short in providing a complete solution since UE may provide availability indication only in a few RRC messages (RRC Setup Complete, RRC Reconfiguration Complete, RRC Re-establishment Complete, RRC Resume Complete). Therefore, existing mechanisms would need to be extended or updated to allow a UE to indicate more accurately presence of its logged RACH Report, namely overcoming the retrieval of the RACH Report “by chance” at the occasion following RLF and/or CEF.    
[bookmark: _Hlk110841312]In the absence of a functionally complete RAN2 solution for RACH Report retrieval, the topic attracted attention in RAN3 since RACH Report information is exchanged also over RAN3 interfaces. Discussions focused on introducing a trigger from a gNB-DU to a gNB-CU when a RACH event is observed. However, it is very difficult for a gNB-DU to know when to trigger RACH Report retrieval. Indication of a RACH event after each RACH failure is observed in the gNB-DU would increase signalling over F1. Since a UE may log up to 8 RACH Report entries, attempted on the same or different cell of one or more gNBs, it is almost impossible for a gNB-DU to know the exact content and number of entries existing in a RACH Report in the UE. Such information is only available at the UE side, so we foresee that a UE-based solution is needed that impacts only RAN2. 

Proposal 1: The scope of RACH report in the Rel-18 SON/MDT WID comprises RACH Report retrieval enhancements.
2.2	Fast MCG recovery 
The fast MCG link recovery feature introduced in Rel-16 aims to decrease the connection interruption time in case of a MCG radio link failure (RLF). By utilizing the SCG connectivity, the interruption time caused by the MCG RLF can be reduced to a typical handover interruption time. For instance, system information does not need to be read from the target MN, a contention-free random access can be used, and the bearers and the SN do not need to be set up from the scratch. In other words, fast MCG link recovery procedure has much lower signalling overhead and interruption time compared to re-establishment. 
 A prerequisite for the fast MCG link recovery is that the SCG is not suspended, so that it can be used for the MCG failure reporting and consequent signalling from the MN to the UE.
To this end, the UE in MR-DC, if configured with T316 timer and when the SCG is not suspended, does not trigger RRC re-establishment upon detecting an RLF of the MCG. Instead, the UE suspends the MCG transmissions of all bearers, starts T316 timer and prepares an MCGFailureInformation message, containing the reason for the failure plus any available measurements at the time of the failure, in order to help the network, take the appropriate action. This message is sent to the SN and SN forwards this information to the MN. The MN can use the SN link to send instructions to the UE about subsequent action. The action may typically be a reconfiguration to change the Primary Cell of the UE to restore the MCG connectivity. Alternatively, if no suitable target cell is determined (for instance) the network may send an RRC release message to the UE to release the connection. If the UE receives these instructions before T316 runs out, it will apply them, otherwise it will go to idle and attempt re-establishment.
The success probability and gain delivered by the fast MCG recovery feature are thus highly depended on having a correct setting of T316, i.e. long enough that the UE has the maximum chances of receiving the command from the MN but short enough that it is not wasting time waiting for a message that will not arrive.  It is important to note that the optimal T316 setting may be different across UEs, topology, UE speed, etc.
Observation 1: An adequate T316 setting is critical to assuring fast MCG recovery is successful and delivers the expected gains in terms of interruption time reduction. 
In certain cases, fast MCG link recovery may not be successful. For example, the SN may be unable to deliver the command to the UE the link quality between the SN and UE is already bad and the message cannot be delivered despite T316 still running in the UE. In such cases, it would be better to stop fast MCG recovery as soon as it is determined that a recovery is not possible or that the recovery will fail, in order not to further increase the interruption time. 
[bookmark: _Int_pH8U3T3y]Observation 2: In some cases, it may be more beneficial to stop fast MCG recovery if it has been determined that the procedure cannot be completed successfully. 
Given the observations above, we propose that T316 optimization and the relevant scenarios be investigated in RAN2 as part of the work item.
Proposal 2: RAN2 to investigate T316 optimization and relevant scenarios.
3	Conclusion
In this contribution we made the following observations and proposals:
Proposal 1: The scope of RACH report in the Rel-18 SON/MDT WID comprises RACH Report retrieval enhancements.
Proposal 2: RAN2 to investigate T316 optimization and relevant scenarios.




