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1. Introduction
[bookmark: _GoBack]In the last two RAN2 meetings, there were several round of discussion on failure handling. In RAN2 #107, the conclusion is [1] [2]:
=>	The working assumption remains a working assumption to be confirmed or otherwise at the next meeting
[bookmark: OLE_LINK27]Working assumption (to be confirmed next meeting after checking further details)
3	At RLF the UE performs cell selection in reestablishment procedure and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4	At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection in reestablishment procedure 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 reestablishment procedure is failed, the UE will enter IDLE, i.e. we do not allow multiple attempts of CHO during failure case;
 Introduce IOT bit to indicate whether the UE has passed the CHO based failure handling; 

[bookmark: OLE_LINK33]In this contribution, we confirm our support on the working assumption, and analysis the impact on RLF report brought with the assumption that the above working assumptions are agreed. Note that although the SON and MDT are discussed under the corresponding WI, it would be better to discuss the CHO related RLF report function here.
2. Discussion
[bookmark: OLE_LINK24]In case of RLF failure/legacy HO failure/CHO failure, if the legacy behaviour is used, UE shall send RRCReestablishmentRequest message to the selected cell, then the cell replies RRCReestablishment message to re-establish RRC connection, and the UE send RRCReestablishmentComplete message. To re-establish SRB2 and DRBs, another 2 RRC messages have to be exchanged between UE and eNB/gNB. Hence, five RRC messages are needed to be exchanged between UE and the selected cell. While in case of the WA being applied, only one RRCReconfigurationComplete message is sufficient. Additionally, UE can access to a selected cell using dedicated RACH resources, which will further fasten the procedure of re-connection to the network. 
Observation 1: the WA can save RRC signalling and fasten the procedure of reconnection to the network.
[bookmark: OLE_LINK25]Proposal 1: confirm the working assumption on failure handling of CHO.
RLF reported function has been adopted in LTE since Release-9 for the report of radio link failure and handover failure information from the UE to the network side to help the network acknowledge of the connection failure information. 
Upon T304 timer expires or detection of radio link failure, the failure information is stored in RLF-report variable. One of the failure information is connection failure type, which is used to indicate whether the connection failure is due to radio link failure or handover failure. UE indicated the availability of RLF-report information in UE in the subsequent LTE RRC connection (re-)establishment and handover to an LTE cell. If needed, the eNB sends UEInformationRequest message to request UE to feedback the RLF-report information, and the UE would reply using UEInformationResponse message to provide RLF-report to the network, then UE discard the stored failure information. Or else if the RLF-report information is not required by the network, UE would keep it for at most 48 hours after the RLF or handover failure is detected
UE only stores the latest RLF or handover failure related information, which means UE always clears the information, if any, included in the current RLF report variable before setting the information field to record new connection failure event. 
For Rel-15 NR, RLF is not supported, and the feature is being specified in Rel-16 MDT WI. It would be better to discuss the CHO related RLF report function here.

Observation 2: In LTE, UE only stores the latest RLF or handover failure related information.

Having the above legacy RLF-report functionality, the question is whether to store CHO failure information after T304 timer (or maybe T304-like timer) expires. If it is stored, whether the failure type information should be set as HO failure, or a new failure type, e.g. CHO failure, should be defended to indicate CHO failure?
We think it is nature that CHO failure information should be stored, as it’s not a normal case, which would cause unexpected long user plan interruption, thus the information should be reported to the network to locate the problem. Even though both legacy handover failure and CHO failure can be categorized as handover failure, to help the network know the root cause of the problem and adjust related parameter, e.g., CHO execution condition, it is better to differentiate CHO failure from legacy handover failure in the RLF-report. 

Proposal 2. CHO failure information should be able to be stored in RLF-report, and the connection failure type should be set as CHO failure.

The following discussion assumes that the WA is confirmed:
If exactly the same legacy RLF-report behaviour is applied for CHO failure, i.e., only the latest failure information can be stored, some issues arise:
In case of RLF or legacy handover failure happens, and there is following CHO execution attempt which also fails, the UE can only report failure information corresponding to the last CHO execution failure to the network, the information correspond to the RLF or legacy handover failure, which is more critical, is not reported. This is because there is no opportunity for UE to report the RLF and handover failure inform to the network before UE clears the stored the information of RLF/ legacy handover failure in order to store the CHO failure information.
Similarly, if two CHO execution attempts are performed which all fail, UE can only submit RLF-report related to the last CHO execution failure. Since RLF failure report consists of location information and time information, and the information is collected up to the moment the UE detect connection failure, the failure information reported is not accurate.
In case of the CHO execution attempt to the first candidate cell fails, and the following CHO execution successes, which means the CHO handover is perform successfully finally, however the UE will still submit RLF-report to the network to indicate CHO failure. 
Observation 3: If RLF or legacy handover failure happens, and there is following CHO execution attempt which also fails, the UE can only report failure information of the last CHO execution failure.
Observation 4: If two consecutive CHO execution attempts fail, the UE can only report failure information of the last CHO execution failure.
Observation 5: If the CHO execution attempt to the first candidate cell fail, and the following CHO execution to the other candidate cell successes, the UE will still submit RLF-report to the network.

To fix the above issues caused by consecutive connection failure, one potential solution would be allowing UE to store multiple connection failure information, so that the RLF/legacy handover failure/CHO failure triggered the current CHO execution failure would not be cleared. Or without expending the size of RLF-variable, UE can just store the information corresponding to the first connection failure, which is more critical than the following CHO execution failure. 
Proposal 3. RAN2 is kindly asked to study how to handle the RLF-report issues caused by consecutive connection failures, i.e. RLF/HO failure/CHO failure followed by another CHO failure.   
3. Conclusion
In this contribution, we discussed RLF-report for CHO failure and made the following observations and proposals.

Observation 1: the WA can save RRC signalling and fasten the procedure of reconnection to the network.
Observation 2: In LTE, UE only stores the latest RLF or handover failure related information.
Observation 3: If RLF or legacy handover failure happens, and there is following CHO execution attempt which also fails, the UE can only report failure information of the last CHO execution failure.
Observation 4: If two consecutive CHO execution attempts fail, the UE can only report failure information of the last CHO execution failure.
Observation 5: If the CHO execution attempt to the first candidate cell fail, and the following CHO execution to the other candidate cell successes, the UE will still submit RLF-report to the network.

Proposal 1: confirm the working assumption on failure handling of CHO.
Proposal 2. CHO failure information should be able to be stored in RLF-report, and the connection failure type should be set as CHO failure.
Proposal 3. RAN2 is kindly asked to study how to handle the RLF-report issues caused by consecutive connection failures, i.e. RLF/HO failure /CHO failure followed by another CHO failure.   
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