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1. Introduction
In the last meeting, RAN2 had below agreements for CHO procedure [1].
Agreements
1 Existing Ax measurement events can be used for executing CHO. FFS which Ax events can be used.
2 Conventional handover overrides any configured conditional handover command
3 The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling.
=> FFS how “CHO cmd” is formulated in Stage-3 signalling 
=> FFS whether UE continues to receive source cell while executing CHO cmd. 
=> FFS what UE does if it receives HO cmd while executing CHO cmd. 
=> FFS what UE does if NW removes CHO cmd while executing the same CHO cmd. 
=> FFS whether UE stores CHO commands in failure cases
=> FFS whether CHO candidates can be released via other means.
In this paper, stage 2 level consideration on failure issues for CHO is discussed.
2. Discussion
Following the current working assumption of CHO, RAN2 made an agreement that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signalling but defining each/common valid duration for candidate cells of CHO has not been designed yet. However RAN2 may need to consider some cases that the UE should terminate HO procedure during CHO like below:
1) RA Trial 
Following the current LTE specification, RLF which has not designed to declare during mobility can be frequently triggered because there is currently no agreement to additional function to pend declaring RLF during CHO. Once RA problem indication is signalled by UE MAC layer to UE RRC layer, RLF is supposed to be triggered unexpectedly according to the current RRC specification since T304 like timer has not been designed for CHO. Details is described in our other contribution [2].
2) Network Configuration Error
The network may provide invalid HO configuration to the UE even though it’s not likely happen frequently. Then, the UE may initiate RRC Re-establishment or suffer to nothing to do i.e. the UE just wait for the further configuration until the network provide de-configuration of the target cell using RRC signalling.
Another critical problem is that the network cannot know why the UE was not successful to access the candidate cell(s). If the network decide to provide CHO de-configuration, it may lead to update CHO configuration or send the legacy HO command which are still targeting to the problematic cell to the UE. Even though the most of radio link problem may be detected by RLM or RRM measurement, there are still other problems which are not much related to signal quality based handling are the reason to perform RRC Re-establishment. Since it cause unnecessary data latency or service interruption, declaring CHO failure should be specified to support more efficient CHO handling. 
Proposal 1. The source cell provides information such as timer or condition to UE to declare CHO failure.

In our view, the potential candidate solution to introduce information to declare CHO failure is the concept of the implicit de-configuration. RAN2 had some discussion to decide which way is more suitable to de-configure CHO configuration. Even though RAN2 agreed to use explicit de-configuration to update CHO configuration, there are some cases which are not enough to be handled by the explicit de-configuration like above description for CHO failure. In addition, currently it may be very difficult to define information to declare CHO failure even though RAN2 have a feeling to introduce the CHO failure. Because the timing of CHO execution is triggered by UE itself and it is ambiguous how the performing HO can be stopped and regarded as invalid. If a timer like the concept of the implicit de-configuration is used to declare CHO failure, it may be the easiest way that the source cell decide one certain common time which is considering all candidate cell’s resource duration. Some companies had raised concern about defining timer value that all candidate cell may have different time duration required since the legacy HO validity timer e.g. T304 is decided by the target cell. To make it simple, we think the source cell would better to decide final value after received the every required time duration from the candidate cells. An example step to use timer for CHO failure between the source cell and the candidate cells is below:
1) Upon receiving CHO request from the source cell, every candidate cell sends CHO response to the source cell after admission control including preferred timer value for CHO failure.
2) Before sending CHO configuration to the UE, the source cell conservatively decide a common timer value considering all candidate cell’s preferred timer values. For example, candidate cell#1 indicate the timer value as 100ms and candidate cell#2 indicate timer value as 150ms, the source cell decide the timer value as 100ms. The source cell send CHO configuration including the common timer value for CHO failure. The source cell also inform the timer value to the every candidate cell if needed.
3) Upon receiving CHO configuration from the source cell, the UE start the timer for CHO failure and evaluate the condition. Upon receiving information from the source cell, the all candidate cells start the timer for CHO failure timer if needed.
4) While running the timer for CHO failure, the UE keep trying RA procedure towards a candidate cell if the UE find the candidate cell which is satisfied with the CHO execution condition and RA problem is occurred.

Proposal 2. The implicit de-configuration concept of timer is supported to declare CHO failure.
 
The next discussion point is handling of multiple candidate cell. RAN2 already agreed to support multiple candidate cell for CHO. Then considering that the CHO procedure is aiming to enhance HO robustness, we think it is very natural that the UE is allowed to use the given CHO configuration including candidate cell list at most if available. Therefore, if we assume RAN2 agree to introduce information to declare CHO failure, the UE may simply do better to perform more efficient CHO procedure like below:
1) Single candidate cell scenario
If single candidate cell is configured for CHO, it may be efficient that the UE and the network terminates CHO procedure upon detecting HO failure. Because there is no other candidate cell to perform CHO continuously in the UE perspective and the reserved resources of target cell for CHO become redundant in the network perspective. To prevent same HO failure again on the failed cell, the UE may need to send CHO failure information to the source cell to exclude the failed cell in the future.
2) Multiple candidate cell scenario
If multiple candidate cells are configured for CHO, it may be efficient that the UE tries to perform CHO on the other cells upon detecting HO failure. Because if the HO duration can be regarded as still valid, namely, the candidate cells are still waiting for the UE with HO preparation, it is better to try to move to other candidate cells at most until CHO de-configuration. 
As the result, we can have following proposals.
Proposal 3. Upon declaring CHO failure, if there isn’t other candidate cell, UE indicates HO failure information to the source cell to avoid same fail result at next.
Proposal 4. Upon declaring CHO failure, if there are other candidate cell and the CHO configuration is not released, UE keep performing CHO procedure except the failed candidate cell.
3. Conclusion
In this contribution, we have following conclusion:
Proposal 1. The source cell provides information such as timer or condition to UE to declare CHO failure.
Proposal 2. The implicit de-configuration concept of timer is supported to declare CHO failure.
Proposal 3. Upon declaring CHO failure, if there isn’t other candidate cell, UE indicates HO failure information to the source cell to avoid same fail result at next.
Proposal 4. Upon declaring CHO failure, if there are other candidate cell and the CHO configuration is not released, UE keep performing CHO procedure except the failed candidate cell.
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