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1 Introduction
One of the objectives of Rel-18 SON MDT is about MR-DC CPAC. 
In RAN2#119 e-meeting, related scenarios were discussed, and following agreements achieved [1]:

Agreements

MR-DC CPAC

1
For MR-DC CPAC, NR-NR DC scenario is prioritized, and other MR-DC scenarios can be discussed later.

Then in RAN2#119bis e-meeting, successful PSCell Addition and Change were discussed, and following agreements achieved:
Agreements

1
RAN2 confirms the scenarios for SPR for NR-DC, including:

•
SN- and MN-initiated classic PSCell change / CPC

•
Intra-SN classic PSCell change / CPC

•
Classic Addition / CPA

1a
RAN2 will discuss HO with SN change later, after the basic solution for SPR is known

2
Given that PSCell addition is proposed by all companies, SPR is used as the abbreviations to use for the feature.

3
RAN2 confirm to prioritize NR-DC scenario for SPR.

4
SHR solution is taken as baseline for the SPR in terms of configuration and reporting at high level. Details of the configuration and report need to be tailored/customized/new message per use case.

5
Network configures SPR configuration IE for the UE, with at least the following triggering conditions:

•
T310 triggering condition

•
T312 triggering condition

•
T304 triggering condition

5a: Other triggering conditions are FFS

5b: Values of the triggering conditions are FFS

5c: Which node configures the triggering condition is FFS. 

6
RAN2 agree to the following:

A.
SPR configuration is configured by network through otherConfig 

B.
SPR is fetched via UE Information Request/Response procedure

7
UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).

a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 

7a: FFS on whether to reuse CHO candidate cell flag for the CPAC candidate cells or define a new flag to indicate CPAC candidate cell.

7b: FFS on whether to include or on conditional inclusion of random access related information.

7c:
FFS on Location Information

Then in following RAN2#120 meeting, CPA/CPC scenarios agreed by RAN3 was confirmed and RAN2 focus on the corresponding UE impacts [2]: 

Agreements:

1
RAN2 confirms the CPA/CPC scenarios agreed by RAN3 and discuss corresponding UE impacts.

2
SCGFailureInformation is enhanced to support CPAC MRO (i.e, no need to introduce new reports/message).
This contribution provides our further consideration on the solutions of SON MDT enhancement for CPA and CPC.
2 Discussion 
2.1 Scenarios / cases 

Besides following agreed scenarios, some mixed scenarios were also discussed in RAN3, e.g., mixed scenarios of legacy PA and CPA, mixed scenarios of legacy PC and CPC, MCG RLF or handover failure or CHO execution failure before CPA/CPC execution, but deprioritized [3]:

Too Early CPA Execution will be considered. 
CPA Execution to wrong PSCell will be considered, e.g. UE receives CPA configuration and CPA execution condition is satisfied, CPA execution fails or an SCG failure occurs shortly after a successful CPA execution; a suitable PSCell different with target PSCell is found based on the measurements reported from the UE.
Too Late CPC Execution, Too Early CPC Execution and CPC Execution to wrong PSCell will be considered: 

-
Too Late CPC Execution: UE receives CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different with source PSCell is found based on the measurements reported for the UE.

-
Too Early CPC Execution: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; source PSCell is still the suitable PSCell based on the measurements reported from the UE.

-
CPC Execution to wrong PSCell: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.

For MRO for CPAC, deprioritize Case i/ii/iii/iv:

-
Case i: mixed scenarios of legacy PA and CPA, i.e. UE receives CPA configuration, a legacy PSCell addition is performed but fails, or a legacy PSCell addition is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell addition.

-
Case ii: mixed scenarios of legacy PC and CPC, i.e. UE receives CPC configuration, a legacy PSCell change is performed but fails, or a legacy PSCell change is performed and succeeds but an SCG failure occurs shortly after the successful legacy PSCell change.

-
Case iii: MCG RLF or handover failure or CHO execution failure before CPA/CPC execution.

-
Case iv: CHO-CPC coexistence scenarios with low priority.

Update the definition to wrong PSCell change/addition should be splitting to sub cases: 1) the wrong candidate cell comes from the cell in the list provided by the initiating node or 2) the wrong candidate cell is selected by the target node.

For MRO for CPC and CPA, if there are multiple events configured for CPA/CPC, the UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events. 
In our understanding, for CPA/CPC, some joint optimization should be considered for MCG and SCG, since there is dual connectivity or potential dual connectivity. For instance, after CPA/CPC configuration, an RLF or Handover or HoF may occur in MCG before any CPA/CPC execution conditions is satisfied. For RLF or HoF of MCG, it could be considered as a scenario of MRO of PCell. But for PCell handover happens before CPA/CPC execution, it means the configuration or the execution of CPA/CPC is too late or unnecessary, and there is no existing identified case could cover this scenario.
Observation 1: No existing identified scenarios covers the joint optimization of MCG and CPA/CPC.

Proposal 1: The scenario that PCell handover happens after CPA/CPC configuration and before CPA/CPC execution is considered for CPA/CPC optimization.
2.2 MRO for MR-DC CPAC

To support the MRO for above scenario in P1, one indication could be introduced to report from UE to indicate that before PCell handover, CPA/CPC configuration has received but not executed, or the time difference between the CPA/CPC configuration and PCell handover is reported, so that the source MN could understand the CPA/CPC configuration is too late or the CPA/CPC should not be configured.

Proposal 2: To support the MRO for scenario in P1, UE reports one indication that before PCell handover, CPA/CPC configuration has received but not executed, or the time difference between the CPA/CPC configuration and PCell handover.

On the other hand, for successful CPA/CPC, it was agreed in RAN2 that UE logs at least the following information and measurements in the SPR:

a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell

Obviously, above information is also suitable for CPA/CPC failure case. 
Proposal 3: For CPA/CPC failure cases, UE logs following information and measurements:

a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell

Furthermore, in last RAN3 meeting, it was agreed that [3]: For MRO for CPC and CPA, if there are multiple events configured for CPA/CPC, the UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events.
It is straightforward for RAN2 to confirm the agreements from RAN3.

Proposal 4: If multiple events are configured for CPA/CPC, UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events.
3 Conclusions
This contribution addresses the SON MDT enhancement for CPA and CPC, and following observation and proposals are made:

Observation 1: No existing identified scenarios covers the joint optimization of MCG and CPA/CPC.

Proposal 1: The scenario that PCell handover happens after CPA/CPC configuration and before CPA/CPC execution is considered for CPA/CPC optimization.
Proposal 2: To support the MRO for scenario in P1, UE reports one indication that before PCell handover, CPA/CPC configuration has received but not executed, or the time difference between the CPA/CPC configuration and PCell handover.

Proposal 3: For CPA/CPC failure cases, UE logs following information and measurements:

a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell

Proposal 4: If multiple events are configured for CPA/CPC, UE reports the first triggered CPAC event, and the time duration between the two triggered CPAC events.
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