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1 Introduction
In last RAN2#112 E-meetings, following agreements have been achieved for CHO [1]:
Agreements:

The following time information is as part of the UE RLF report: 


Time between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case.

Agreements:


The following cells’ related cell and beam measurements are included in the RLF report associated to CHO failure:


a.
Source cell of the CHO. FFS the detail on cell ID. Try our best to reuse the existing information.


b.
The target cell towards which the CHO was executed, if CHO related condition was satisfied. FFS the detail on cell ID. Try our best to reuse the existing information.

c.
The cell in which the re-establishment is performed after the CHO failure or source RLF. Try our best to reuse the existing information. FFS on the related measurements.

Agreements:


RLF-report shall contain information to differentiate an ordinary HO failure from the CHO failure and CHO recovery failure. FFS: implicit indication vs explicit indication.

Focused scenarios:

In case of successive CHO related failures, the UE stores and reports both RLF related information in the RLF report. The successive failure referred above, includes at least the following scenarios.


a.
A UE that has CHO configuration declares RLF in the source cell. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.


b.
A UE that has CHO configuration executes the CHO towards the target cell upon fulfilling the configured condition and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell.


c.
A UE that has CHO configuration executes the normal HO towards the target cell and experiences a HO failure. The UE selects for connection re-establishment a configured candidate CHO target cell. The UE fails to re-establish to the selected CHO candidate cell using CHO procedure.

Note: other scenarios still can be discussed.

Then in the [Post112-e][853] email discussion, CHO related information in UE report, including timeline information, Configured CHO execution condition(s), Fulfilled CHO execution condition(s), Radio-related measurements, etc, were further discussed.
On the other hand, following agreements achieved for CHO in last RAN3 meeting [2]:

Regarding SON enhancements for CHO, RAN3 agreed:

· UE reports the time elapsed since CHO execution initialization until connection failure to network;

· if UE has experienced failure twice, UE reports information related to each failure to network.

This contribution will further discuss some issue needs clarification and other information that UE reports for the successful and unsuccessful CHO scenarios.
2 Discussion 
2.1 Report of timeline information 

As mentioned in above section, it has been agreed for UE to report time elapsed since CHO execution initialization until connection failure in RAN3. It is reasonable for RAN2 to support this agreement.

Proposal 1: UE reports the time elapsed since CHO execution initialization until connection failure to network.
During the [Post112-e][853] email discussion, some companies pointed out that we can reuse the existing timeConnFailure to indicate the time between UE receiving the CHO command (or CHO execution) and connection failure. According to the following definition of timeConnFailure, the start time of timeConnFailure is the time of last HO initialization, which for legacy immediate handover is the time for receiving handover command. However, for CHO, the time is for CHO execution, rather than the time when UE receiving the CHO command. Therefore, when reusing timeConnFailure, the start time needs clarification, i.e., the time of the first CHO execution.
timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.
Proposal 2: It is proposed to clarify that for CHO, the start time of timeConnFailure is the time of the CHO execution.
On the other hand, although it has been agreed for UE to report the time between the CHO command received and first CHO execution, as well as the time elapsed since CHO execution initialization until connection failure, it is still insufficient since there are several possibilities between the first CHO execution and connection failure:
Case 1: 1st CHO Failure, UE performs cell selection and selects a configured candidate CHO target cell. UE fails to re-establish to the selected CHO candidate cell.
Case 2: 1st CHO Failure, UE performs cell selection and selects a non-candidate CHO target cell. UE fails to re-establish to the non-candidate CHO target cell.
Therefore, to differentiate above two cases, whether the selected cell after the first CHO failure is a configured candidate CHO target cell should be known by the network side. So that, the network could take the selected cell as also candidate CHO target cell if it was not before. By which UE’s access performance after the first CHO failure could be improved.
Proposal 3: It is proposed to let network know whether the selected cell after the first CHO failure is a configured candidate CHO target cell.
If UE reports the candidate target cells configured in the CHO configuration, then the network could identify whether the selected cell after the first CHO failure is a configured candidate CHO target cell, by just comparing the cell ID. But whether to report the 
candidate target cells configured in the CHO configuration is still FFS. 

Another alternative is to report with the indication that whether the selected cell after the first CHO failure is a configured candidate CHO target cell or not.
According to companies’ views in the [Post112-e][853] email discussion, it seems that majority companies prefer to report the list of candidate cells IDs and respective measurements. Hence, it is proposed to report the candidate target cells as configured in the CHO configuration.

Proposal 4: UE reports the candidate target cells as configured in the CHO configuration.
2.2  Report of CHO Events related information 

In CHO, an execution condition may consist of one or two trigger condition(s) (CHO events A3/A5). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
When two events are configured for a single candidate cell, and UE could initiate CHO only when two conditions are met. But in fact, the conditions are more like to be satisfied asynchronously, e.g. A3 with RSRP is met firstly, and then A5 with RSRQ is met. For a proper configuration, two conditions are hoped to be satisfied simultaneously, otherwise the first satisfied event is useless. so that it is not likely to happen handover failure when only one CHO event is met and UE is still evaluating the other event. To help the source gNB to configure proper conditions, the UE could report the related information of events to the network, e.g. the first satisfied event or condition, the time gap between the triggering of the two events or conditions, the measurements of the second condition when the first condition met, etc.
Proposal 5: UE reports the information of CHO events/conditions to the network, e.g. the first satisfied event or condition, the time difference between the triggering of the two events or conditions, the measurements of the second condition when the first condition met, etc.
2.3 Enhancement for CPC

For CPC, only SN initiated intra-SN PScell change without MN involvement is supported, and other scenarios such as SN initiated intra-SN/inter-SN PScell change with MN involvement, MN initiated SN addition, MN initiated PScell change…, would be studied in Rel-17. On the other hand, during the discussion of CPC in Rel-16, CPC reuses many agreements of CHO. Therefore, the discussion of SON enhancement for CPC could also be postponed after some agreements have achieved for CHO. 
Proposal 6: The discussion of SON enhancement for CPC could be postponed after some agreements achieved for CHO.
3 Conclusions
In this contribution, we address the potential SON enhancements for CHO and CPC, and made following proposals:

Proposal 1: UE reports the time elapsed since CHO execution initialization until connection failure to network.
Proposal 2: It is proposed to clarify that for CHO, the start time of timeConnFailure is the time of the CHO execution.
Proposal 3: It is proposed to let network know whether the selected cell after the first CHO failure is a configured candidate CHO target cell.
Proposal 4: UE reports the candidate target cells as configured in the CHO configuration.
Proposal 5: UE reports the information of CHO events/conditions to the network, e.g., the first satisfied event or condition, the time difference between the triggering of the two events or conditions, the measurements of the second condition when the first condition met, etc.
Proposal 6: The discussion of SON enhancement for CPC could be postponed after some agreements achieved for CHO.
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