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Introduction
In RAN2#120 meeting, SONMDT enhancements for CPAC was discussed and achieved the following agreements [1].
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).
In this contribution, we will continue to discuss CPAC MRO related issues in section 2.
Discussion
In last meeting, RAN2 confirmed the CPA/CPC scenarios agreed by RAN3. It is also agreed that SCGFailureInformation message is enhanced to support CPAC MRO. We will discuss the information that UE needs to report through SCGFailureInformation message under each CPAC scenario.
· Too early CPA execution
There are following two sub scenarios for too early CPA execution:
	Scenarios
	Sub-Scenarios
	Description

	too early CPA execution
	        a-1
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA but failure
3） Send SCGFailureInformation message
Note: no suitable PSCell is found based on the measurements reported from the UE

	
	        a-2
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA
3） CPA execution succeeds but RLF occurs in target PSCell shortly after CPA execution
4） Send SCGFailureInformation message
Note: no suitable PSCell is found based on the measurements reported from the UE


· Radio measurement related information
Sub scenario a-1
In sub scenario a-1, UE executes CPA failure, it could be caused by inappropriate CPA execution conditions, e.g. A4 execution condition threshold is configured for one of candidate PSCell is too small which makes the execution condition for the candidate PSCell is fulfilled too early and cause too early CPA execution. The CPA execution conditions configured to UE need to be optimized. Considering that CPA configuration is configured by MN and the MN has stored CPA configuration information when UE sends SCGFailureInformation message to MN, therefore, we think CPA configuration information is not required to be reported to MN. 
Considering that the MN configured measurement results will be reported in SCGFailureInformation message and MN has stored CPA configuration information, MN can derive the latest candidate PSCell measurement results information.
If one candidate PSCell is configured with two CPA execution conditions, the first fulfilled CPA execution condition can be reported by reusing the CHO parameter firstTriggeredEvent. 
Sub scenario a-2
For sub scenario a-2, i.e. UE executes CPA successfully, but RLF occurs at target PSCell soon, UE has removed previous configured CPA configuration upon RLF occurs, similar as R17 CHO MRO, only one indication information needs to be reported to network to indicate the latest procedure to access the target PSCell is CPA execution. However, MN can get to know this information as UE will send the ID of the selected conditional reconfiguration the UE applied upon the execution of CPA. Furthermore, if we hope MN has stored CPA configuration for further optimization for CPA, we can consider network based solution, i.e. MN can keep CPA configuration a period of time after successful CPA execution instead of removing it.
Observation 1: No extra radio measurement related information needs to be introduced in SCGFailureInformation message for too early CPA execution.
· Timer related information
Sub scenario a-1
In R17, timeSCGFailure parameter was introduce in SCGFailureInformation message to represent the time elapsed since the last execution of RRCReconfiguration with reconfigurationWithSync for the SCG until the SCG failure. It also can be used for CPA execution failure.
For CPA, another timer which needs to be considered is the time elapsed between CPA execution to the latest CPA configuration is received. However, MN can get to know the timer as the UE will send the ID of the selected conditional reconfiguration the UE applied upon the execution of CPA. 
If one candidate PSCel is configured with two CPA execution conditions, the time elapsed between fulfilling the two execution conditions can reuse the CHO parameter timeBetweenEvents. 
Considering above, no extra timer related information needs to be introduced in SCGFailureInformation message for sub scenario a-1.
Sub scenario a-2
In sub scenario a-2, the timeSCGFailure parameter will be reported and no other timer needs to be recorded.
Observation 2: No extra timer related information needs to be introduced in SCGFailureInformation message for too early CPA execution.
· Other information
Sub scenario a-1/ Sub scenario a-2
For sub scenario a-1 and sub scenario a-2, MN can distinguish CPA execution from legacy PSCell addition execution as the UE will send the ID of the selected conditional reconfiguration the UE applied upon the execution of CPA.
Observation 3: No need to introduce explicit indication information to distinguish CPA execution from legacy PSCell addition execution for too early CPA execution.
· CPA execution to wrong PSCell
There are following two sub scenarios for CPA execution to wrong PSCell:
	Scenarios
	Sub-Scenarios
	Description

	CPA execution to wrong PSCell
	        b-1
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA but failure
3） Send SCGFailureInformation message
Note: a suitable PSCell different with target PSCell is found based on the measurements reported from the UE

	
	        b-2
	1） UE receives CPA config
2） CPA condition fulfilled, trigger CPA
3） CPA execution succeeds but RLF occurs in target PSCell shortly after CPA execution
4） Send SCGFailureInformation message
Note: a suitable PSCell different with target PSCell is found based on the measurements reported from the UE


The main difference between too early CPA execution and CPA execution to wrong PSCell is whether a suitable PSCell is found based on the measurements reported from the UE. The failure information reporting for CPA execution to wrong PSCell is same as too early CPA execution, therefore, no extra information needs to be reported to MN by SCGFailureInformation message for CPA execution to wrong PSCell.
Observation 4: No extra information needs to be reported to MN by SCGFailureInformation message for CPA execution to wrong PSCell.
Proposal 1: No extra information needs to be reported to MN by SCGFailureInformation message for too early CPA execution and CPA execution to wrong PSCell.
· Too late CPC execution
There is following one sub scenario for too late CPC execution:
	Scenarios
	Sub-Scenarios
	Description

	too late CPC execution
	        c-1
	1） UE receives CPC config
2） PSCell RLF occurs during CPC evaluation
3） Send SCGFailureInformation message
Note: a suitable PSCell different with source PSCell is found based on the measurements reported for the UE


· Radio measurement related information
If the UE has been configured with CPC configuration when RLF occurs at SCG, it could be caused by inappropriate CPC execution conditions which need to be optimized. Considering that the network (MN or SN) has stored CPC configuration no matter whether it is MN-initiated or SN-initiated CPC when RLF occurs at SCG. The UE doesn’t need to send the CPC configuration to network in SCGFailureInformation message.
Considering that the MN/SN configured measurement results will be reported in SCGFailureInformation message and MN/SN has stored CPC configuration information, MN/SN can derive the latest candidate PSCell measurement results information.
If one candidate PSCell is configured with two CPC execution conditions, the first fulfilled CPC execution condition can be reported by reusing the CHO parameter firstTriggeredEvent.
Observation 5: No extra radio measurement related information needs to be introduced in SCGFailureInformation message for too late CPC execution.
· Timer related information
For CPC, the time elapsed between RLF occurs to the latest CPC configuration is received needs to be considered. However, we think that MN/SN can get to know the time as the MN/SN will know when the latest CPC configuration is sent to UE and when the SCGFailureInformation message is received by MN, so the UE doesn’t need to send the time to network by SCGFailureInformation message additionally. 
Considering above, no extra timer related information needs to be introduced in SCGFailureInformation message for too late CPC execution.
Observation 6: No extra timer related information needs to be introduced in SCGFailureInformation message for too late CPC execution.
· Other information
For too late CPC execution, the MN/SN has stored CPC configuration information when SCG RLF occurs; therefore, no any other indication information is needed to include in SCGFailureInformation message.
Observation 7: No extra indication information needs to be introduced in SCGFailureInformation message for too late CPC execution.
· Too early CPC execution
There are following two sub scenarios for too early CPC execution:
	Scenarios
	Sub-Scenarios
	Description

	too early CPC execution
	        d-1
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC failure
4） Send SCGFailureInformation message
Note: source PSCell is still the suitable PSCell based on the measurements reported from the UE

	
	d-2
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC execution succeed but RLF occurs in target PSCell shortly after CPC execution
4） Send SCGFailureInformation message
Note: source PSCell is still the suitable PSCell based on the measurements reported from the UE


For radio measurement and timer related information in sub scenario d-1, it is similar as too early CPA execution sub scenario a-1.
For radio measurement and timer related information in sub scenario d-2, it is similar as too early CPA execution sub scenario a-2.
For other information in sub scenario d-1 and sub scenario d-2, we could need to consider how to distinguish the CPC execution from legacy PSCell change execution and how the network gets to know the CPC type (MN-initiated inter-SN CPC, SN-initiated inter-SN CPC, SN-initiated intra-SN CPC without MN involvement) for the CPC execution. For MN-initiated inter-SN CPC and SN-initiated CPC inter-SN CPC, the MN/SN can distinguish the CPC from legacy PSCell change as the UE will send the ID of the selected conditional reconfiguration the UE applied upon the execution of inter-SN CPC. For intra-SN CPC without MN involvement, SN can know all the situations within the SN. In addition, the MN/SN can derive the CPC type based on the CPC configuration information and CPC execution related information (e.g. the target cell, whether the selected conditional reconfiguration id is received etc.). Therefore, there is no need to introduce explicit indication information for too early CPC execution.
Observation 8: No extra information needs to be reported to MN/SN by SCGFailureInformation message for too early CPC execution.
· CPC execution to wrong PSCell
There are following two sub scenarios for CPC execution to wrong PSCell:
	Scenarios
	Sub-Scenarios
	Description

	CPC execution to wrong PSCell
	        e-1
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC failure
4） Send SCGFailureInformation message
Note: a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE

	
	e-2
	1） UE receives CPC config
2） CPC evaluation condition fulfilled, trigger CPC
3） CPC execution succeed but RLF occurs in target PSCell shortly after CPC execution
4） Send SCGFailureInformation message
Note: a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE


The main difference between too early CPC execution and CPC execution to wrong PSCell is whether source PSCell is still the suitable PSCell based on the measurements reported from the UE. The failure information reporting for CPC execution to wrong PSCell is same as too early CPC execution, therefore, no extra information needs to be reported to MN/SN by SCGFailureInformation message for CPC execution to wrong PSCell.
Observation 9: No extra information needs to be reported to MN/SN by SCGFailureInformation message for CPC execution to wrong PSCell.
[bookmark: _GoBack]Proposal 2: No extra information needs to be reported to MN/SN by SCGFailureInformation message for too early CPC execution, too late CPC execution and CPC execution to wrong PSCell.
Conclusion
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CPA
Observation 1: No extra radio measurement related information needs to be introduced in SCGFailureInformation message for too early CPA execution.
Observation 2: No extra timer related information needs to be introduced in SCGFailureInformation message for too early CPA execution.
Observation 3: No need to introduce explicit indication information to distinguish CPA execution from legacy PSCell addition execution for too early CPA execution.
Observation 4: No extra information needs to be reported to MN by SCGFailureInformation message for CPA execution to wrong PSCell.
Proposal 1: No extra information needs to be reported to MN by SCGFailureInformation message for too early CPA execution and CPA execution to wrong PSCell.
CPC
Observation 5: No extra radio measurement related information needs to be introduced in SCGFailureInformation message for too late CPC execution.
Observation 6: No extra timer related information needs to be introduced in SCGFailureInformation message for too late CPC execution.
Observation 7: No extra indication information needs to be introduced in SCGFailureInformation message for too late CPC execution.
Observation 8: No extra information needs to be reported to MN/SN by SCGFailureInformation message for too early CPC execution.
Observation 9: No extra information needs to be reported to MN/SN by SCGFailureInformation message for CPC execution to wrong PSCell.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Proposal 2: No extra information needs to be reported to MN/SN by SCGFailureInformation message for too early CPC execution, too late CPC execution and CPC execution to wrong PSCell.
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