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[bookmark: _Ref178064866]1 Introduction
In last RAN3 meeting, the following agreements are captured:
MRO for CHO with candidate SCG failure and near failure cases
Work on the scenarios of failure in S-CPAC. The optimization of non-failure scenarios (e.g., near failure and ping-pong) is not excluded.
RAN3 focuses on NR-DC for MRO for CHO with candidate SCG in R19.
R19 SON/MDT solution discussion is based on R18 work.
Based on above agreements, here we provide some analysis on MRO for CHO with candidate SCG and subsequent CPAC.
2 Discussion
2.1 MRO for CHO with candidate SCGs
[bookmark: _Hlk134102519]CHO with candidate SCG(s) is introduced in R18 and is defined as a PCell change with PSCell addition/change that is executed by the UE when the execution conditions for both candidate PCell and the associated candidate PSCell are met. In our understanding, how to make sure that both PCell and PSCell execution conditions could be satisfied at almost the same time needs consideration.
There is an example illustrated the scenario in figure1 and figure 2:



Figure 1: not suitable to configure CHO with candidate SCG scenario


Figure 2: suitable to configure CHO with candidate SCG scenario
For the scenario in figure 1, the UE should first perform handover from PCell 1 to PCell 2 and then perform PSCell change from PSCell A to PSCell B. Even CHO with candidate SCG is configured, both PCell and PSCell execution conditions could not be satisfied at the same time because of no common coverage for PCell and PSCell. So, it is needed to optimize whether configure CHO with candidate SCG or not rather than CHO with candidate SCG configuration itself.
For the scenario in figure 2, CHO with candidate SCG could be used because both PCell and PSCell execution may be satisfied when UE within the common coverage area. If the configuration is un-optimized, there may be too early/too late/to wrong cell failure type occurs.
Observation 1: Only for figure 2 scenario, i.e. with common coverage area for PCell and PSCell, CHO with candidate SCG could be used. While in figure 1 scenario, CHO with candidate SCG should not be configured.
Proposal 1: It is proposed to first detect the scenario, i.e. whether common coverage exists for both PCell and PSCell.
· If not exist, CHO with candidate SCG should not be configured. 
· If exist, MRO for CHO with candidate SCG configuration would be performed.
In the figure 1 scenario, CHO with candidate SCG could not be triggered. So, legacy handover/PSCell change, CHO/CPC only, or CHO with target SCG should be used instead. If only configure CHO with candidate SCG, RLF may occur because CHO with candidate SCG would not be executed.
Therefore, since we may not able to aware about the scenario ahead of the time, legacy handover/PSCell change, CHO/CPC only, or CHO with target SCG may be configured as a backup together with CHO with candidate SCG in order to avoid RLF.
Proposal 2: It is proposed to support MRO for a case that UE is configured with legacy handover/PSCell change, CHO/CPC only, CHO with target SCG and CHO with candidate SCGs simultaneously.
According to above understanding, before deciding the detection mechanism on CHO with candidate SCGs failure type, the text on scenario validation may be captured first in stage2 description. The following text may be captured:
CHO with candidate SCG(s) is defined as a PCell change with PSCell addition/change that is executed by the UE when the execution conditions for both candidate PCell and the associated candidate PSCell are met. If no common handover coverage for PCell and PSCell, CHO with candidate SCG(s) should not be configured. 
Proposal 3: It is proposed to capture the text on common coverage detection for CHO with candidate SCGs in stage2 description.
As for the procedures in PCell and PSCell changes, the following scenarios may be considered.
Scenario A: UE changes from PCell 1/PSCell A to PCell 2/ PSCell B. After successful handover from PCell 1 to PCell 2, the following may occur:
A1）Shortly after successful PCell change from PCell 1 to PCell 2, RLF occurs in PCell2. While PSCell change from PSCell A to PSCell B is successful.
A2）PSCell change failure occurs from PSCell A to PSCell B or Shortly after successful PSCell change from PSCell A to PSCell B, SCG failure occurs in PSCell B.
A3）Shortly after successful PCell change from PCell 1 to PCell 2, RLF occurs in PCell2. While PSCell change failure occurs from PSCell A to PSCell B or shortly after successful PSCell change from PSCell A to PSCell B, SCG failure occurs in PSCell B.
Scenario B: UE changes from PCell 1/PSCell A to PCell 2/ PSCell B. handover failure occurs from PCell 1 to PCell 2, at the same time, the following PSCell changes may occur:
B1）successful PSCell change from PSCellA to PSCellB；
B2）PSCell change failure occurs from PSCell A to PSCell B or Shortly after successful PSCell change from PSCell A to PSCell B, SCG failure occurs in PSCell B；
In case of failure scenario A1 and B1, legacy RLF Report may be used to record MCG failure.
In case of failure scenario A2, SCGFailureInformation message may be used to record SCG failure.
While for A3 and B2, both MCG and SCG failure should be recorded. RAN3 has to discuss how to record the both MCG and SCG failure information. 
Scenario C: UE is configured with CHO with candidate SCGs, but MCG or/and SCG failure occurs before CHO with candidate SCGs execution.
RAN3 has to discuss how to record the MCG or/and SCG failure information for scenario C.
Single MCG or SCG failure could be kept as legacy, but some enhancement is necessary. 
For example, MCG failure information is kept in RLF Report, but the handover type, i.e. CHO with candidate SCGs is also needed for network to perform related optimization. 
Proposal 4: It is proposed to include handover type, i.e. CHO with candidate SCGs in MCG and SCG failure report.
If both MCG and SCG failure occurs, network should receive both MCG and SCG report from UE. RAN3 may discuss how to correlate these two reports.
Proposal 5: It is proposed for RAN3 to discuss how to correlate MCG and SCG failure information.
In case of only MCG or SCG failure during CHO with candidate SCGs, according to the reselecting PCell or PSCell, network may detect CHO with candidate SCGs too late/too early/to wrong cell failure type.
For example, for above failure scenario A1, only MCG failure occurs. If source PCell is selected, it would be too early CHO with candidate SCGs.
For above failure scenario A2, only SCG failure occurs. If source PSCell is selected, it would be too early CHO with candidate SCGs.
Proposal 6: For only MCG or SCG failure during CHO with candidate SCGs, according to the reselecting PCell or PSCell, network may detect CHO with candidate SCGs too late/too early/to wrong cell failure type.
In case of both MCG and SCG failure during CHO with candidate SCGs, according to the reselecting PCell and PSCell, network may detect different failure type for PCell and PSCell.
For example, for above failure scenario A3, both MCG and SCG failure occur. If source PCell is selected while a PSCell different from the source PSCell and the target PSCell is selected after failure, it would be too early CHO with candidate SCGs for PCell and CHO with candidate SCGs Execution to wrong PSCell.
Proposal 7: It is proposed for RAN3 to discuss whether supporting different PCell and PSCell failure type detection mechanism.
For above scenario A, due to PCell 2/PSCell B taking as last serving node, they may receive failure report from UE or third node, i.e. RLF Report and SCGFailureInformation message. After MRO analysis, PCell 1/PSCell A may be informed to perform optimization. Xn interface message may be enhanced to provide RLF Report and related SCGFailureInformation message for the same UE from PCell 2/PSCell B to PCell 1/PSCell A because both MCG and SCG failure occurs during CHO with candidate SCGs.
Proposal 8: It is proposed to enhance XN interface message to transfer RLF Report and related SCGFailureInformation message for the same UE between handover source and target NG-RAN.

2.2 Subsequent CPAC
A Subsequent Conditional PSCell Addition or Change (subsequent CPAC) is defined as a conditional PSCell addition or change procedure that is executed after a PSCell addition, a PSCell change, a PCell change or an SCG release based on pre-configured subsequent CPAC configuration of candidate PSCell(s) without reconfiguration and re-initiation of CPC/CPA. 
The main difference between legacy CPAC and subsequent CPAC is UE keeps the configured subsequent CPAC configuration unless the network indicates to release it. So, legacy MRO for CPAC mechanism can be reused with necessary enhancement.
Proposal 9: It is proposed to reuse legacy MRO for CPAC mechanism with necessary enhancement for MRO for subsequent CPAC.
For legacy MRO for CPAC, SCGfailureInformation message is used to indicate SCG failure information from UE to NG-RAN. As for subsequent CPAC, SCGfailureInformation message can be reused to indicate SCG failure during subsequent CPAC. Some necessary enhancement for SCGfailureInformation message may be needed.
Proposal 10: It is proposed to reuse SCGfailureInformation message to indicate SCG failure for MRO for subsequent CPAC.
After MN or SN initiating the subsequent CPAC, UE can keep the subsequent CPAC configuration and may trigger multiply continuous PSCell change. For example, SN1 as source SN initiate subsequent CPAC, UE perform PSCell change from SN1 to SN2, and then PSCell change from SN2 to SN3. If SCG failure occurs in SN3, SN1 as initiating node may be also optimized, so, initiating node information, for example initiating PSCell ID in SN1, may be included in SCGfailureInformation message.
Proposal 11: It is proposed to include initiating node information in SCGfailureInformation message.
There is an issue raised in last RAN3 meeting as below:
Support UHI and SCG UE History Information transmission during S-CPAC procedure to avoid the ping-pong or unnecessary PSCell change
To solve the issue on ping-pong or unnecessary PSCell change, there are mainly two steps:
The first step is how to record UHI and detect ping-pong occurrence. 
The second step is to optimize configuration to solve the issue.
For the first step, UHI could be updated by MN during S-CPAC procedure. The related text in TS37.340 is as below:
The UE starts evaluating the execution conditions. If the execution condition of one candidate PSCell is satisfied, the UE applies RRCReconfiguration* message corresponding to the selected candidate PSCell, and sends an MN RRCReconfigurationComplete* message, including an RRCReconfigurationComplete** message for the selected candidate PSCell, and information enabling the MN to identify the SN of the selected candidate PSCell.
Since MN is aware of the each PSCell selected during S-CPAC procedure according to above text, MN could correlate PCell and PSCell, i.e. update the correlated UHI which includes PCell and PSCell information.
After the analysis of UHI, MN can detect ping-pong issue occurs during S-CPAC procedure. To solve the issue, i.e. the second step, there may be the following solutions:
Solution 1: MN sends UHI to every candidate SN each time UHI is updated.
Solution 2: MN sends UHI to every candidate SN when ping-pong issue is detected by MN.
Solution 3: MN sends UHI to the candidate SN which ping-pong issue is related to when detecting ping-pong issue by MN.
Solution 4: it is not needed to solve ping-pong issue immediately, i.e. the next time configuring S-CPAC, ping-pong issue will be solved according to the previous collected UHI.
Considering above solutions, we think not every candidate SN should be informed because they may be not involved in ping-pong issue, and it is also not needed to inform SN each time UHI is updated because ping-pong issue may not exist. So, solution 1 and 2 is not preferred.
For solution 3, after detecting ping-pong issue, MN informs the related SN about the updated UHI. The candidate cell add/release may be optimized at once which may lead to many interactions between every candidate cells because the change on each candidate cell should be informed to every other candidate cells in S-CPAC procedure. 
For solution 4, considering the complexity to perform the modification of S-CPAC configuration, UHI can be used for the next S-CPAC, i.e. not perform optimization for current S-CPAC. Moreover, most of the times MRO is performed based on the statistics, not one time failure. Therefore, it is not needed to perform MRO in a hurry or each time Ping-Pong issue occurs. Comparing with solution 3, solution 4 also has no specification impact. So, solution 4 is preferred.
Proposal 12: It is proposed to take solution 4 to solve the ping-pong issue for the follow reason:
· Modification of S-CPAC configuration during S-CPAC procedure is complex.
· Performing MRO immediately is not required.
· No specification impact.
3 Conclusions
MRO for CHO with candidate SCGs:
Observation 1: Only for figure 2 scenario, i.e. with common coverage area for PCell and PSCell, CHO with candidate SCG could be used. While in figure 1 scenario, CHO with candidate SCG should not be configured.
Proposal 1: It is proposed to first detect the scenario, i.e. whether common coverage exists for both PCell and PSCell.
· If not exist, CHO with candidate SCG should not be configured. 
· If exist, MRO for CHO with candidate SCG configuration would be performed.
Proposal 2: It is proposed to support MRO for a case that UE is configured with legacy handover/PSCell change, CHO/CPC only, CHO with target SCG and CHO with candidate SCGs simultaneously.
Proposal 3: It is proposed to capture the text on common coverage detection for CHO with candidate SCGs in stage2 description.
Proposal 4: It is proposed to include handover type, i.e. CHO with candidate SCGs in MCG and SCG failure report.
Proposal 5: It is proposed for RAN3 to discuss how to correlate MCG and SCG failure information.
Proposal 6: For only MCG or SCG failure during CHO with candidate SCGs, according to the reselecting PCell or PSCell, network may detect CHO with candidate SCGs too late/too early/to wrong cell failure type.
Proposal 7: It is proposed for RAN3 to discuss whether supporting different PCell and PSCell failure type detection mechanism.
Proposal 8: It is proposed to enhance XN interface message to transfer RLF Report and related SCGFailureInformation message for the same UE between handover source and target NG-RAN.
Subsequent CPAC:
Proposal 9: It is proposed to reuse legacy MRO for CPAC mechanism with necessary enhancement for MRO for subsequent CPAC.
Proposal 10: It is proposed to reuse SCGfailureInformation message to indicate SCG failure for MRO for subsequent CPAC.
Proposal 11: It is proposed to include initiating node information in SCGfailureInformation message.
[bookmark: _GoBack]Proposal 12: It is proposed to take solution 4 to solve the ping-pong issue for the follow reason:
· Modification of S-CPAC configuration during S-CPAC procedure is complex.
· Performing MRO immediately is not required.
· No specification impact.
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10.18.x	CHO with candidate SCG(s).
CHO with candidate SCG(s) is defined as a PCell change with PSCell addition/change that is executed by the UE when the execution conditions for both candidate PCell and the associated candidate PSCell are met. If no common handover coverage for PCell and PSCell, CHO with candidate SCG(s) should not be configured. 
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