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Introduction
A Release 17 work item entitled “Enhancement of data collection for SON/MDT in NR and EN-DC” was approved in RAN#86 and was updated at RAN#88, which can be found in RP-201281 [1]. 
One of the objective of SON enhancement is mobility optimisation. It has been agreed at last meeting to support SON enhancement for CHO and DAPS. Additionally, some initial agreements are made,
MRO for CHO:
FFS whether CHO specific failure types are needed. The existing definitions of too late handover /too early handover/ handover to wrong cell are the starting point for further study. 
From RAN3 point of view, in order to support MRO for CHO, more information is needed from UE. (FFS on the details).
Study the contents of the RLF INDICATION or HANDOVER REPORT message to support MRO enhancements for CHO. In order to progress in this area it is necessary to converge on the CHO failure case definition.

SON Enhancements for DAPS handover:
Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).
From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).
Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.
This contribution will further discuss the potential SON enhancement for CHO and DAPS.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion 
Enhancement for CHO
CHO is defined as a handover that is executed by the UE when one or more handover execution conditions are met. The UE starts evaluating the execution condition(s) upon receiving the CHO configuration, and stops evaluating the execution condition(s) once the execution condition(s) is met. 
Following are the main working procedures of CHO [3]:
When the source gNB decides to use CHO, it may issue a Handover Request message to one or more candidate gNBs. And then the candidate gNB sends HANDOVER REQUEST ACKNOWLEDGE message including configuration of CHO candidate cell to the source gNB. The source gNB sends an RRCReconfiguration message to the UE, containing the configuration of CHO candidate cell(s) and CHO execution condition(s). UE maintains connection with source gNB after receiving CHO configuration, and starts evaluating the CHO execution conditions for the candidate cell(s). If at least one CHO candidate cell satisfies the corresponding CHO execution condition, the UE detaches from the source gNB, applies the stored corresponding configuration for that selected candidate cell, synchronises to that candidate cell and completes the RRC handover procedure by sending RRCReconfigurationComplete message to the target gNB. The UE releases stored CHO configurations after successful completion of RRC handover procedure. 
Therefore, there are some difference between CHO and traditional HO:
1. The source gNB has no information when UE initiates CHO, since the handover is executed by the UE when one or more conditions are met, and no “by message” is sent to the source gNB due to the unreliable radio link between UE and the source.
2. Furthermore, the source gNB has no information which condition for which candidate cell is met by the UE. Since an execution condition may consist of one or two trigger condition(s) (CHO events A3/A5), neither the source gNB nor the potential target gNB knows which CHO events are satisfied by the UE.
3. There are one or more potential target nodes need to main the CHO configurations for the UE, which consists of dedicated RACH resources, C-RNTI, etc. The CHO configurations are kept by the candidate nodes until the CHO cancel information is received.
4. When initial CHO execution attempt fails or HO fails, the UE performs cell selection, and if the selected cell is a CHO candidate and if network configured the UE to try CHO after HO/CHO failure, then the UE attempts CHO execution once, otherwise re-establishment is performed. So UE might experience one CHO failure, and, one RLF/HO /CHO failure + one CHO failure (when the selected cell after cell selection is a CHO candidate, and the UE’s attempt for CHO execution fails). 
Based on above difference, some new reporting information should be introduced for CHO.
Report of CHO execution
Currently, timeConnFailure-r16 and timeSinceFailure-r16 are included in RLF report, which indicate the time elapsed since the last HO initialization until connection failure and the time that elapsed since the connection (establishment) failure respectively. These time information are not sufficient for CHO. Since it is the source gNB to decide to use CHO and the source gNB has no information when UE initiates the first CHO, the time elapsed since receiving the CHO configuration until the first CHO execution is helpful for the source node to judge whether the CHO configuration is configured too early or too late. If the CHO configuration is configured too early, the dedicated resource reserved by candidate target nodes for the UE is occupied too long. On the other hand, if the UE initiates CHO immediately after receiving the CHO configuration, it means that the HO robustness is insufficient enough. Therefore, we propose that:
Proposal 1: UE reports the time elapsed since receiving the CHO configuration until the first CHO execution, to NW.
After CHO configuration, the network could send immediate HO command to UE, and UE should initiate the immediate HO. Therefore, there is some time gap between the CHO configuration and the immediate HO reception/execution. In our understanding, the immediate HO configuration after CHO configuration lies in that triggering of CHO is too late, and RLF may happen in the source cell if no handover anymore. One reason for too late CHO execution is the configuration of CHO is too late, and another reason is that the triggering event parameters are not configured reasonably. Therefore, the time elapsed since CHO configuration until the immediate HO reception/execution is helpful for network to optimize the time to configure CHO and optimize related conditional event parameters. 
Proposal 2: UE reports the time elapsed since CHO configuration until the immediate HO reception or execution.
Report of CHO failure 
In LTE/NR, when radio link failure or handover failure happens, UE selects a suitable cell and then initiates RRC re-establishment, where the re-establishment cause is included. Also, UE may provide the RLF Report to the NW after successful RRC re-establishment. Then, NW can identify the root cause of RLF failure and handover failure, based on the information from RRCReestablishmentRequest message and RLF Report.
As showed following, currently the RRCReestablishmentRequest message consists of three parts: the PCI of the PCell the UE was connected to prior to the failure, the C-RNTI of the UE in the PCell, and re-establishment cause. And the re-establishment cause could be reconfigurationFailure, handoverFailure, and otherFailure. 
RRCReestablishmentRequest message
-- ASN1START
-- TAG-RRCREESTABLISHMENTREQUEST-START


RRCReestablishmentRequest ::=       SEQUENCE {
    rrcReestablishmentRequest           RRCReestablishmentRequest-IEs
}

RRCReestablishmentRequest-IEs ::=   SEQUENCE {
    ue-Identity                         ReestabUE-Identity,
    reestablishmentCause                ReestablishmentCause,
    spare                               BIT STRING (SIZE (1))
}

ReestabUE-Identity ::=              SEQUENCE {
    c-RNTI                              RNTI-Value,
    physCellId                          PhysCellId,
    shortMAC-I                          ShortMAC-I
}

ReestablishmentCause ::=            ENUMERATED {reconfigurationFailure, handoverFailure, otherFailure, spare1}

-- TAG-RRCREESTABLISHMENTREQUEST-STOP
-- ASN1STOP

	ReestabUE-Identity field descriptions

	physCellId
The Physical Cell Identity of the PCell the UE was connected to prior to the failure.



	RRCReestablishmentRequest-IEs field descriptions

	reestablishmentCause
Indicates the failure cause that triggered the re-establishment procedure. gNB is not expected to reject a RRCReestablishmentRequest due to unknown cause value being used by the UE.

	ue-Identity
UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.



For CHO, when initial CHO execution attempt fails or HO fails, the UE performs cell selection, and if the selected cell is a CHO candidate and if network configured the UE to try CHO after HO/CHO failure, then the UE attempts CHO execution once, otherwise re-establishment is performed. 
For the case that re-establishment is performed after CHO failure, compared with existing reconfigurationFailure and handoverFailure, CHO failure is a different new failure type, so it should be reported with new ReestablishmentCause. 
Proposal 3: New re-establishment cause is introduced for CHO failure. 
Furthermore, if network configures UE to attempt CHO execution when the cell selection selected cell is a CHO candidate after RLF/HO failure/CHO failure, and if the CHO execution fails again, UE performs re-establishment. For such case, UE has already experienced failure twice in two different cells when it performs re-establishment.
Observation 1: When UE performs re-establishment, it may have experienced failure twice in two different cells, i.e. RLF/HO failure/CHO failure first, and then CHO failure. 
In our opinion, such kind of failures should also be distinguished from above failures, and should also be reported to the network side. Moreover, since the current RLF report only includes the target PCell ID of the latest RLF or handover failure or CHO failure (if proposal 2 is accepted), the target PCell ID of the first RLF/HO failure/CHO failure is missing. Therefore,
Proposal 4: If UE has experienced failure twice before performing re-establishment, UE reports it to the network, e.g. twice failure, or in detailed such as first RLF/HO failure/CHO failure then CHO failure.
Proposal 5: If UE has experienced failure twice before performing re-establishment, UE reports the target PCell ID of the first RLF/HO failure/CHO failure to the network.

 Report of CHO Events 
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 likely 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, so that it is not likely to happen handover failure when only one CHO event is met and UE is evaluating the other event. To help the source gNB to configure proper conditions, the UE could report the information of events 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: 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.
Enhancement for DAPS
In Rel-16, it was agreed that when DAPS HO fails, the UE reports DAPS HO failure via the source without triggering RRC connection re-establishment if the source link has not been released. However, if the source link is also failure, UE performs RRC connection re-establishment procedure. For such case, UE experiences one DAPS HO failure and one RLF in the source cell. Current RRCReestablishmentRequest and RLF report only includes the report of RLF in the source cell, so UE needs to report the failure of DAPS HO to network, otherwise, network side does not have the information of DAPS HO failure to root failure cause and optimize related configuration. Similar to traditional handover, the related report information could include the target cell ID of the DAPS HO, measurement results of the target cell, the time elapsed since the DAPS HO initialization until connection failure, etc.
Proposal 7: UE reports the information of DAPS HO failure to the network, which could include the target cell ID of the DAPS HO, measurement results of the target cell, the time elapsed since the DAPS HO initialization until connection failure, etc.

Conclusions
In this contribution, we address the potential SON enhancements for  CHO, CPC, and DAPS, and made following observation and proposals:
Observation 1: When UE performs re-establishment, it may have experienced failure twice in two different cells, i.e. RLF/HO failure/CHO failure first, and then CHO failure.
Proposal 1: UE reports the time elapsed since receiving the CHO configuration until the first CHO execution, to NW.
Proposal 2: UE reports the time elapsed since CHO configuration until the immediate HO reception or execution.
Proposal 3: New re-establishment cause is introduced for CHO failure. 
Proposal 4: If UE has experienced failure twice before performing re-establishment, UE reports it to the network, e.g. twice failure, or in detailed such as first RLF/HO failure/CHO failure then CHO failure.
Proposal 5: If UE has experienced failure twice before performing re-establishment, UE reports the target PCell ID of the first RLF/HO failure/CHO failure to the network.
Proposal 6: 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 7: UE reports the information of DAPS HO failure to the network, which could include the target cell ID of the DAPS HO, measurement results of the target cell, the time elapsed since the DAPS HO initialization until connection failure, etc.
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