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1. Introduction
In RAN#96e a new WID on further enhancement of data collection for SON/MDT in NR standalone and MR-DC was approved [1]. The new Rel.18 WID on further enhancement of data collection for SON/MDT in NR standalone and MR-DC [1] contains various objectives that requires standardization efforts in RAN2 or/and RAN3. Specifically, the following was captured in the new WID:
- 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 summary, we would suggest that SON aspects of MR-DC CPAC is ranked as low priority. In this contribution, we will outline the scope and the requirements that RAN3 should address first in Rel.18 when it comes to SON aspects of MR-DC CPAC and fast MCG recovery. 
2. Discussion
In R16 MRO for R15 intra-NR mobility, when HOF or RLF occurs, the UE would store related failure information in the RLF report, and then send this report to the network based on the network’s request. In R16, mobility enhancements including DAPS HO, CHO are introduced, thus SON aspects of DAPS HO, CHO is enhanced in MRO mechanism accordingly. It is common consensus that MRO for fast MCG recovery has been dealt with. Besides, new feature(i.e., CPAC) introduced in R17 mobility. Therefore we mainly focus on failure scenarios regarding MR-DC CPAC and fast MCG recovery for mobility enhancement optimization.
2.1 MRO for CPAC
Conditional PSCell addition/change(CPA/CPC) was introduced in R17 for mobility robustness, which applies CHO-wise mechanism for the purpose of PSCell addition/change(PA/PC). CPA can only be initiated by MN; CPC can be initiated by MN or SN. The network informs the UE of the candidate PSCells and the execution conditions of each candidate PSCell, which are configured by the initiating node. A UE does not execute a PSCell addition/change immediately until the execution condition of a candidate PSCell is satisfied.  Failure handling for SCG failure related to CPA/CPC follows the legacy SCG failure case: UE sends SCGFailureInformation message to MN. The MN handles the SCGFailureInformation message and may decide to keep,change,or release the SN/SCG. The measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.

CPA failure occurs due to triggering CPA execution to wrong PSCell. There are no such CPA failure types as too early CPA and too late CPA.
CPC failure occurs due to too early CPC execution or too late CPC execution or triggering CPC execution to wrong PSCell. 
2.1.1 MRO for CPA
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Figure 1 Potential scenarios for triggering CPA execution to wrong PSCell
As shown in Fig. 1, the potential Scenarios for triggering CPA execution to wrong PSCell are given as follows:
Case 1: the UE receives CPA configuration; the CPA execution fails. A suitable PSCell different with target PSCell is found based on the measurements included in SCGFailureInformation reported from the UE.

Case 2: the UE receives CPA configuration; the CPA execution succeeds; a SCG RLF occurs shortly after the successful CPA. A suitable PSCell different with target PSCell is found based on the measurements included in SCGFailureInformation reported from the UE.  

Proposal 1: It is proposed to confirm whether there is only one CPA failure type, i.e. CPA execution to wrong PSCell.

Proposal 2: It is proposed to confirm whether the scenarios in figure 1 covers CPA execution to wrong PSCell.
2.1.2 MRO for CPC
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Figure 2 Potential scenarios for too late CPC
As shown in Fig. 2, the potential Scenario for too late CPC execution is given as follows:
Case 1: the UE receives CPC configuration; a SCG RLF occurs after the UE has stayed for a long period of time in the PSCell; one or more CPC candidate PSCells is found as suitable PSCell based on the measurements included in SCGFailureInformation reported from the UE.
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Figure 3 Potential scenarios for too early CPC

As shown in Fig. 3, the potential Scenario for too early CPC execution is given as follows:

Case 1: the UE receives CPC configuration; the CPC execution fails. Source PSCell is still the suitable PSCell based on the measurements included in SCGFailureInformation reported from the UE.

Case 2: the UE receives CPC configuration; the CPC execution succeeds; a SCG RLF occurs shortly after the successful CPC. Source PSCell is still the suitable PSCell based on the measurements included in SCGFailureInformation reported from the UE.
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Figure 4 Potential scenarios for triggering CPC execution to wrong PSCell
As shown in Fig. 4, the potential Scenarios for triggering CPC execution to wrong PSCell are given as follows:

Case 1: the UE receives CPC configuration; the CPC execution fails. A suitable PSCell different with source PSCell or target PSCell is found based on the measurements included in SCGFailureInformation reported from the UE.

Case 2: the UE receives CPC configuration; the CPC execution succeeds; a SCG RLF occurs shortly after the successful CPC. A suitable PSCell different with source PSCell or target PSCell is found based on the measurements included in SCGFailureInformation reported from the UE.

Proposal 3: It is proposed to confirm whether the scenarios in figure 2 covers too late CPC execution.
Proposal 4: It is proposed to confirm whether the scenarios in figure 3 covers too early CPC execution.
Proposal 5: It is proposed to confirm whether the scenarios in figure 4 covers CPC execution to wrong PSCell.
2.1.3 MRO for mixed scenarios of legacy PA/PC and CPA/CPC
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Figure 5 Potential scenarios for mixed legacy PA and CPA

As shown in Fig. 5, the potential Scenarios for mixed legacy PA and CPA are given as follows:

Case 1: the UE receives CPA configuration; a legacy PSCell Addition is performed but fails.

Case 2: the UE receives CPA configuration; a legacy PSCell Addition is performed and succeeds; a SCG RLF occurs shortly after the successful PSCell Addition.
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Figure 6 Potential scenarios for mixed legacy PC and CPC

As shown in Fig. 6, the potential Scenarios for mixed legacy PC and CPC are given as follows:

Case 1: the UE receives CPC configuration; a legacy PSCell Change is performed but fails.

Case 2: the UE receives CPC configuration; a legacy PSCell Change is performed and succeeds; a SCG RLF occurs shortly after the successful PSCell Change.

Proposal 6: It is proposed to study the mixed scenarios of legacy PA/PC and CPA/CPC if possible.
2.2 MRO for fast MCG recovery

In Rel-15, the UE will initiate the RRC Reestablishment when UE detects the MCG RLF. The RRC Reestablishment will bring the long data interruption (90~130ms) and UE will also release the SCG configuration. The network need to reconfigure the SCG after RRC Reestablishment. In Rel-16, fast MCG recovery is introduced to avoid RRC Reestablishment right after MCG RLF. As illustrated in Fig.7, UE reports the MCG failure information via the SCG through split SRB1 or SRB3. If UE receives the handover command or RRC release from MN via SCG within a certain amount of time, the fast MCG recovery succeeds; otherwise, the UE would perform cell selection. If the selected cell is a CHO candidate cell then the UE would perform handover, which is also called CHO based recovery; otherwise re-establishment can be performed. If CHO based recovery fails, the UE would perform re-establishment.
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Fig. 7 R16 fast MCG recovery procedure

When T316 expires, UE encounters fast MCG recovery failure. It is obvious to see that suspended SCG transmission could cause T316 expiry. By far, we can defer that SCG transmission is suspended in case of SCG RLF and SCG deactivated. When the SCG transmission is operating, XN/X2/Uu signalling delay also keeps UE from receiving the response message from MN via SN within T316. All above mentioned factors, i.e., SCG RLF, SCG deactivated, and XN/X2/Uu signalling delay, could result in T316 expiry and thus fast MCG recovery failure. It is beneficial to distinguish the root cause for fast MCG recovery failure for MRO purpose, e.g., whether T316 is configured properly.

Proposal 7: RAN3 should capture the fast MCG recovery failure cases due to SCG RLF, SCG deactivated, and XN/X2/Uu signalling delay.

As illustrated in Fig. 7, if UE receives CHO configuration; a MCG RLF occurs after the UE has stayed for a long period of time in the PCell. Subsequently UE encounters fast MCG recovery failure, perform cell selection and take on the two possible paths, which refer to CHO based recovery and RRC Reestablishment. When UE fails to access target MN via CHO based recovery, UE has no choice but to perform RRC Reestablishment. If it goes on this way, we could declare three failure events all along, which are respectively too late CHO caused MCG RLF, fast MCG recovery failure and CHO based recovery failure. In particular, the CHO configuration in step 4 in Fig. 7 needs to take responsibility for too late CHO caused MCG RLF and CHO based recovery failure. In the perspective of MRO, this failure scenario probability could be mitigated with more appropriate CHO configuration. So we proposed to take into account the CHO based recovery case along with fast MCG recovery failure.

Proposal 8: RAN3 should capture the CHO based recovery failure case after fast MCG recovery failure.
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Fig. 8 subsequent failure case after successful fast MCG recovery

Even when fast MCG recovery procedure succeeds, it is not a sure thing to make UE gain access to new MN and thus resume MCG transmission. The potential failure scenario as illustrated in Fig. 8 is, there are still chances that UE declares HOF when UE executes handover as the response message of fast MCG recovery indicates. We believe this potential failure scenario should also be considered for MRO purpose.

Proposal 9: RAN3 should capture the subsequent failure case after successful fast MCG recovery.

3. Conclusion
In this contribution, we discussed SON enhancement for MR-DC CPAC and Fast MCG recovery. Proposals are listed as below:
Proposal 1: It is proposed to confirm whether there is only one CPA failure type, i.e. CPA execution to wrong PSCell.

Proposal 2: It is proposed to confirm whether the scenarios in figure 1 covers CPA execution to wrong PSCell.

Proposal 3: It is proposed to confirm whether the scenarios in figure 2 covers too late CPC execution.

Proposal 4: It is proposed to confirm whether the scenarios in figure 3 covers too early CPC execution.

Proposal 5: It is proposed to confirm whether the scenarios in figure 4 covers CPC execution to wrong PSCell.

Proposal 6: It is proposed to study the mixed scenarios of legacy PA/PC and CPA/CPC if possible.

Proposal 7: RAN3 should capture the fast MCG recovery failure cases due to SCG RLF, SCG deactivated, and XN/X2/Uu signalling delay.

Proposal 8: RAN3 should capture the CHO based recovery failure case after fast MCG recovery failure.

Proposal 9: RAN3 should capture the subsequent failure case after successful fast MCG recovery.
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