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1 Introduction
In RAN2#120 meeting, agreements regarding MRO for CPAC have been achieved：
MRO for CPAC

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).


FFS:	For CPAC MRO, information to differentiate CAPC from conventional SCG failure is needed (ffs by implicit or explicit indication).
In this paper, for the agreed scenarios and the remaining FFS, we will give further consideration and potential solution to support this objective.
FFS:	For CPAC MRO, information to differentiate CAPC from conventional SCG failure is needed (ffs by implicit or explicit indication).

For further discussion:
Proposal 12: For CPAC MRO, RAN2 discuss which of below time information is needed to be reported by UE (ffs reusing existing existing new IEs or introducing new IEs ):
a.	The time elapsed between reception of CPAC configuration and the CPAC execution (4)
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. (3)
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell. (2)
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure. (1)
e.	timeSinceCPACReconfig (1)
Proposal 14: For CPAC MRO, RAN2 discuss whether below type information is needed (ffs details):
a.	Information to differentiate CPA and CPC
b.	Information to differentiate SN or MN initiated CPAC procedure
c.	None
Proposal 15: For CPAC MRO, RAN2 discuss which below CPAC configuration relevant information is needed:
a.	The time elapsed between the two CPAC execution events e.g., A3 and A5 (4)
b.	The first fulfilled event e.g., A3 or A5 (3)
c.	The latest configured CPAC configuration including the CPAC execution condition(s) (2)
d.	CPAC execution condition(s) fulfilled (2)
e.	indication whether UE had stored intra-SN CPC configuration at the time of SCG failure. (1)
f.	an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations. (1)
g.	None
Proposal 16: For CPAC MRO, RAN2 discuss which below measurements relevant information is needed:
a.	CPAC candidate PSCells identity (3)
b.	Candidate PSCell measurement results  (2)
c.	the latest neighboring cell measurement results (3)
d.	an indication on whether a measured neighbour cell was configured as a CPAC candidate or not (2)
e.	Source PSCell info (cell ID and measurements) (1)
f.	Target PSCell ID; (1)
g.	Target PSCell  measurements (1)
h.	None
Proposal 17: For CPAC MRO, RAN2 discuss which below information is needed:
a.	the MCG timers such as t310 and t312 values if they are running
b.	RLF retransmission counter value
c.	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
d.	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
e.	None
2	Discussion
RAN2 has confirmed to use SCGFailureInformation for CPAC MRO, which is immediately reported by UE upon declaring SCG failure. Besides, some companies have concerns about increasing the size of SCGFailureInformation by adding information intended for MRO purpose. We might as well take advantage of the immediate reporting of SCGFailureInformation. The very obvious benefit is that the UE context is always available at the network side (MN or last serving SN). we would rather think about the CPAC MRO enhancement in the perspective of minimizing the added information.

2.1 Time relevant 
For further discussion:
Proposal 12: For CPAC MRO, RAN2 discuss which of below time information is needed to be reported by UE (ffs reusing existing existing new IEs or introducing new IEs ):
a.	The time elapsed between reception of CPAC configuration and the CPAC execution (4)
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. (3)
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell. (2)
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure. (1)
e.	timeSinceCPACReconfig (1)
First, we noticed that in [1] the definition of bullet e is to measure the elapsed time between the initiation of CPAC execution and the reception of CPAC config. Technically speaking, the time in bullet e is totally the same as the one in bullet a. So, we can merge bullet e to bullet a. 
As we all know, in CHO, the UE decides the CHO execution without notification to the source MN. In Rel-17 CHO MRO, it is a shared understanding that it is important to know the CHO execution moment related time, which may be beneficial to retrieve the related CHO configuration for MRO purpose. The IE timeSinceCHO-Reconfig is introduced to provide the CHO execution moment related time information. 
	timeSinceCHO-Reconfig
In case of handover failure, this field is used to indicate the time elapsed between the initiation of the last conditional reconfiguration execution towards the target cell and the reception of the latest conditional reconfiguration. In case of radio link failure, this field is used to indicate the time elapsed between the radio link failure and the reception of the latest conditional reconfiguration while connected to the source PCell. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.


Based on the similar consideration, some companies suggest introducing the time info in bullets a/e and c, which indicates the time elapsed between the reception of CPAC configuration and the CPAC execution.
To start the discussion, we can take the MN-initiated CPAC for example and the general flow is showed below.


Fig. MN-initiated CPAC case
As illustrated in the above flow, it is worth noting that different from the CHO procedures, the UE will send the second RRCReconfigurationComplete message to the source MN if the CPAC is executed. In this message, the UE informs the source MN of the selected target candidate PSCell. Upon receiving the message, the MN can know the CPAC execution moment related information. 
When detecting the SCG failure, the UE will immediately send the SCGFailureInformation message to the source MN. Correspondingly, the MN can be aware of the time when the SCG failure occurs. Based on the above information, it is believed that the MN can derive the time in bullets b and c, e.g., by computing time between transmission of RRCReconfig containing CPAC config and reception of SCGFailureInforamtion for bullet b and computing time between reception of RRCReconfigComplete corresponding to the selected PSCell and reception of SCGFailureInforamtion for bullet c.
Observation 1: The MN can derive the time in bullets a~e:
a.	The time elapsed between reception of CPAC configuration and the CPAC execution
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. 
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell.
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure. 
e.	timeSinceCPACReconfig
Proposal 1: For CPAC MRO, the time information below is NOT needed to be reported by UE:
a.	The time elapsed between reception of CPAC configuration and the CPAC execution
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. 
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell.
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure.
e.	timeSinceCPACReconfig

2.2 CPAC type relevant
For further discussion:
Proposal 14: For CPAC MRO, RAN2 discuss whether below type information is needed (ffs details):
a.	Information to differentiate CPA and CPC
b.	Information to differentiate SN or MN initiated CPAC procedure
c.	None

We believe it is necessary to differentiate the CPA and CPC from classic PSCell addition/change at the MN side. Furthermore, for CPC, it is also reasonable to differentiate SN or MN inititated CPC procedure. This will be helpful for the MN to decide whether the SN is the initiating node and whether to forward the SCGFailureInformation to it. Currently, the UE will immediately report the SCGFailureInfomration upon SCG failure. It is believed that the MN is still maintaining the UE context and can retrieve the above information based on the UE context. Therefore, there is no need for the UE to report the above information explicitly. 
Besides, the information for CPAC MRO to be enhanced into the SCGFailureInformation is still under discussion. If new CPAC information is introduced, explicit indication is not neede either.
Proposal 2: For CPAC MRO, the information is NOT needed by explicit indication from UE:
a.	Information to differentiate CPA and CPC
b.	Information to differentiate SN or MN initiated CPAC procedure

2.3 CPAC configuration relevant
For further discussion:
Proposal 15: For CPAC MRO, RAN2 discuss which below CPAC configuration relevant information is needed:
a.	The time elapsed between the two CPAC execution events e.g., A3 and A5 (4)
b.	The first fulfilled event e.g., A3 or A5 (3)
c.	The latest configured CPAC configuration including the CPAC execution condition(s) (2)
d.	CPAC execution condition(s) fulfilled (2)
e.	indication whether UE had stored intra-SN CPC configuration at the time of SCG failure. (1)
f.	an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations. (1)
g.	None
For bullets a and b, they are similar as the IEs in CHO MRO and cannot be derived by the network node. The triggering information may be helpful for the network to optimize configurations of the conditional triggering event. It is desirable to introduce bullets a and b for CPAC MRO.
    triggeredEvent-r17                      SEQUENCE {
        timeBetweenEvents-r17                   TimeBetweenEvent-r17                                                    OPTIONAL,
        firstTriggeredEvent                     ENUMERATED {condFirstEvent, condSecondEvent}                            OPTIONAL
With the information of bullets a and b, the network can fully know the triggering situation of the CPAC execution conditions. Therefore, bullet d is not needed. For bullets c and f, this can depend on network implementation to store the related CPAC configuration including the CPAC execution conditions. As for bullet f, if the UE reported the measurement results to the network, the network can know whether each reported cell is included into the CPAC configuration. There is no meaningful for the UE to redundantly report such information.
Proposal 3a: For CPAC MRO, the triggering event information is needed:
a.	The time elapsed between the two CPAC execution events e.g., A3 and A5
b.	The first fulfilled event e.g., A3 or A5
Proposal 3b: For CPAC MRO, the triggering event information is NOT needed:
c.	The latest configured CPAC configuration including the CPAC execution condition(s)
d.	CPAC execution condition(s) fulfilled
e.	indication whether UE had stored intra-SN CPC configuration at the time of SCG failure
f.	an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations
g.	None

2.4 Measurements relevant
For further discussion:
Proposal 16: For CPAC MRO, RAN2 discuss which below measurements relevant information is needed:
[bookmark: _Hlk127456847]a.	CPAC candidate PSCells identity (3)
b.	Candidate PSCell measurement results (2)
c.	the latest neighboring cell measurement results (3)
d.	an indication on whether a measured neighbour cell was configured as a CPAC candidate or not (2)
e.	Source PSCell info (cell ID and measurements) (1)
f.	Target PSCell ID; (1)
g.	Target PSCell measurements (1)
h.	None
First of all, we agree on bullet c. the latest neighbouring cell measurement results. This will make sense for the subsequent configuration optimization. If CPAC candidate PSCells can be measured, the results can be reported in the latest neighbouring cell measurement results as bullet-b; otherwise, the UE doesn’t need to report the CPAC candidate PSCell ID in bullet-a additionally which is out of the measurement results. 
Proposal 4a: For CPAC MRO, the following measurements relevant information is needed:
c.	the latest neighboring cell measurement results 
Besides, due to immediately reporting of the SCGFailureInformation, it is expected that the network can know the latest CPAC configuration. By comparing the reported measurement results and the stored CPAC configuration, the network can identify whether a measured neighbour cell was configured as a CPAC candidate or not. The UE is not needed to include bullet d related information as the measurement relevant information. 
In Rel-17 classic PSCell change case, the intra-SN PSCell change is transparent to the MN. The UE need report the source and target PSCell information. In this way, the MN can decide the right SN node responsible for the SCG failure. However, in CPC, the MN is always aware of the occurrence of the CPC no matter whether it is intra- or inter-SN CPC. Correspondingly, when the MN receives the SCGFailureInformaiton, it will definitely know the initiating node for the SCG failure. Besides, as showed in the flow in the above section, it is known that the UE has reported the selected target candidate PSCell to the MN. Taking into consideration the previous discussion, bullets e, f and g are not needed.
Proposal 4b: For CPAC MRO, the below measurements relevant information is NOT needed:
a.	CPAC candidate PSCells identity
b.	Candidate PSCell measurement results
d.	an indication on whether a measured neighbour cell was configured as a CPAC candidate or not 
e.	Source PSCell info (cell ID and measurements)
f.	Target PSCell ID
g.	Target PSCell measurements
h.	None

2.5 Others
For further discussion:
Proposal 17: For CPAC MRO, RAN2 discuss which below information is needed:
a.	the MCG timers such as t310 and t312 values if they are running
b.	RLF retransmission counter value
c.	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
d.	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
e.	None
In our understanding, all the information is for the case which mixes MCG failure/handover or successful CPAC case. We prefer to down-select the discussion on the above information.
Proposal 5: For CPAC MRO, RAN2 deprioritizes the discussion of the below information:
a.	the MCG timers such as t310 and t312 values if they are running
b.	RLF retransmission counter value
c.	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
d.	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
e.	None

3	Conclusion
In this paper, we discuss miscellaneous enhancements for CPAC MRO, we have the following observations and proposals:
PSCell and reception of SCGFailureInforamtion for bullet c.
Observation 1: The MN can derive the time in bullets a~e:
a.	The time elapsed between reception of CPAC configuration and the CPAC execution
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. 
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell.
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure. 
e.	timeSinceCPACReconfig
Proposal 1: For CPAC MRO, the time information below is NOT needed to be reported by UE:
a.	The time elapsed between reception of CPAC configuration and the CPAC execution
b.	The time elapsed between the SCG failure in source SCG and the latest CPC configuration is received. 
c.	The time elapsed between the CPAC execution towards the target PSCell and the corresponding latest CPAC configuration is received for the target PSCell.
d.	The time elapsed since the CPAC execution towards the target PSCell until the SCG failure.
e.	timeSinceCPACReconfig
Proposal 2: For CPAC MRO, the information is NOT needed by explicit indication from UE:
a.	Information to differentiate CPA and CPC
b.	Information to differentiate SN or MN initiated CPAC procedure
Proposal 3a: For CPAC MRO, the triggering event information is needed:
a.	The time elapsed between the two CPAC execution events e.g., A3 and A5
b.	The first fulfilled event e.g., A3 or A5
Proposal 3b: For CPAC MRO, the triggering event information is NOT needed:
c.	The latest configured CPAC configuration including the CPAC execution condition(s)
d.	CPAC execution condition(s) fulfilled
e.	indication whether UE had stored intra-SN CPC configuration at the time of SCG failure
f.	an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations
g.	None
Proposal 4a: For CPAC MRO, the following measurements relevant information is needed:
c.	the latest neighboring cell measurement results 
Proposal 4b: For CPAC MRO, the below measurements relevant information is NOT needed:
a.	CPAC candidate PSCells identity
b.	Candidate PSCell measurement results
d.	an indication on whether a measured neighbour cell was configured as a CPAC candidate or not 
e.	Source PSCell info (cell ID and measurements)
f.	Target PSCell ID
g.	Target PSCell measurements
h.	None
Proposal 5: For CPAC MRO, RAN2 deprioritizes the discussion of the below information:
a.	the MCG timers such as t310 and t312 values if they are running
b.	RLF retransmission counter value
c.	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
d.	Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)
e.	None
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