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1 Introduction 
In last RAN2 meeting, the working assumption for the failure handling of conditional handover was confirmed as an optional feature, and following agreements achieved [1]:
Agreements

1.
Confirm the working assumption as an optional feature:

At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.

If the CHO performed during failure handling procedure fails, the UE will perform re-establishment, i.e. we do not allow multiple attempts of CHO during failure case.

FFS on how to capture it in specification;

If UE doesn’t support this capability, it does re-establishment (just as now). Network can configure what UE does.
This means the UE may experience one CHO failure, and one RLF/HO failure/CHO failure + one CHO failure (if the selected cell after cell selection is a CHO candidate, and the UE’s attempt for CHO execution fails). These failures are obviously quite different from existing failures, and this contribution will address whether UE should report those CHO related failures and if yes, how to report. 
2 Discussion 
2.1 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 following picture shows, 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.


It is observed that the target cell of the handover failure is not included in the RRCReestablishmentRequest message. This is enough for traditional handover since network side could link the handover failure to the specific target cell depending on the PCI of the source cell and C-RNTI of the UE. 

However, it is not enough for CHO. Since CHO is quite different from the traditional handover, where UE autonomously access the target cell when the configured condition satisfied rather than after receiving the handover command from the NW side, and no bye message will be sent to the source node. On the other hand, although E-CGI of the target of the handover (in case of handover failure) is included in the RLF Report, the UE may but not always provide the RLF Report to the NW after successful RRC re-establishment. Therefore, NW cannot always know in which potential target cell the CHO failure happens and consequently NW cannot optimize the related CHO configuration, e.g. the inappropriate parameters configuration for handover events.  
Observation1: Reusing existing RRCReestablishmentRequest message and RLF Report for CHO failure are insufficient, since NW cannot always know in which potential target cell the CHO failure happens and consequently NW cannot optimize the related CHO configuration.
Therefore, it is proposed to report the basic CHO related information, e.g. the type of CHO failure, the cell id of the target cell that CHO happens, to NW, to help NW identify the root cause of the CHO failure and optimize related CHO configurations.

Proposal 1: UE reports the basic CHO related information, e.g. the CHO failure, the cell ID of the target cell that CHO happens, to NW.
As for by which message to report those CHO information, as discussed above, since UE may but not always provide the RLF Report to the NW after successful RRC re-establishment, it is reasonable to include the information in RRCReestablishmentRequest message. 
Therefore, we propose to introduce one new re-establishment cause for CHO failure, e.g. conditionalhandoverFailure in RRCReestablishmentRequest message.
Proposal 2: New re-establishment cause is introduced for CHO failure.
Similarly, the cell ID of the target cell that CHO failure happens should also be reported, and RRCReestablishmentRequest message is preferred.
Proposal 3: UE reports the cell ID of the target cell that CHO failure happens to the network, preferred in RRCReestablishmentRequest message.
2.2 Report of the 2nd CHO failure 
Furthermore, as said in above agreements, 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 performed during failure handling procedure fails, UE performs re-establishment. Therefore, UE has already experienced failure twice in two different cells when it performs re-establishment. 
Observation 2: When UE performs re-establishment, it may has 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 existing failures, and should also be reported to the network side. 
Proposal 4: If UE has experienced failure twice before performing re-establishment, UE reports it to the network.
One potential method is to report it during RRC re-establishment procedure, e.g., introducing new re-establishment cause. Another alternative is to report the information in RLF Report, e.g. report that UE has experienced one RLF/HO failure/CHO failure and then one CHO failure, and if the first failure is also HO failure (HO failure or CHO failure), report cell IDs of the two target cells that HO failure/CHO failure happened .
Proposal 5: RAN2 is kindly asked to discuss what kind of related information and how to report if UE has experienced failure twice before performing re-establishment.
3 Conclusions
In this contribution, we discuss the reporting of CHO failure related information, and made following observations and proposals:
Observation1: Reusing existing RRCReestablishmentRequest message and RLF Report for CHO failure are insufficient, since NW cannot always know in which potential target cell the CHO failure happens and consequently NW cannot optimize the related CHO configuration.
Observation 2: When UE performs re-establishment, it may has experienced failure twice in two different cells, i.e. RLF/HO failure/CHO failure first, and then CHO failure. 

Proposal 1: UE reports the basic CHO related information, e.g. the CHO failure, the cell ID of the target cell that CHO happens, to NW.

Proposal 2: New re-establishment cause is introduced for CHO failure.
Proposal 3: UE reports the cell ID of the target cell that CHO failure happens to the network, preferred in RRCReestablishmentRequest message.
Proposal 4: If UE has experienced failure twice before performing re-establishment, UE reports it to the network.

Proposal 5: RAN2 is kindly asked to discuss what kind of related information and how to report if UE has experienced failure twice before performing re-establishment.
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