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1. Introduction
Regarding the deconfiguration of CHO candidates, it is agreed at RAN2#105bis for LTE CHO that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling. However, there’s also an open issue whether CHO candidates can be released via other means. 
In this contribution, we share some views on the deconfiguration of CHO candidates in NR.
2. [bookmark: OLE_LINK1]Discussion
In LTE, it is agreed that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling. It’s obvious that the same agreement can also be applied for NR.
Proposal 1: The LTE agreement “The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling” is also applicable for NR
In CHO, candidate cell(s) is prepared and issued to the UE with the corresponding HO triggering condition(s) when the source quality is still good enough. The UE accesses the prepared candidate cell when the associated condition is met. When deconfiguring a candidate cell, if the removal of the cell at the UE side occurs later than the de-preparation of the cell at the network side, errors may happen that the associated HO triggering condition is fulfilled thus the UE handover to the candidate cell. In this case, the handover attempt will definitely fail due to the fact that the cell has been de-prepared at the network. To avoid the situation, the basic principle should be that the deconfiguration of the candidate cell(s) at the UE side should take place before the deconfiguration of the candidate cell(s) at the network side.
Proposal 2: The basic principle for the deconfiguration of the candidate cell(s) is that the deconfiguration of the candidate cell(s) at the UE side takes place before the deconfiguration of the candidate cell(s) at the network side.
The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling. The RRC signaling to release the candidate cell(s) may get lost over the air, e.g. due to the deterioration of the source quality. However, with the basic principle of Proposal2 in mind, even if unfortunately the deconfiguration message gets lost, the network would not remove the candidate cell(s) without the acknowledgement from the UE. So no error (e.g. UE handover to a candidate cell which has been released at the network side) would occur. To avoid any unexpected errors, LS should be sent to RAN3 to inform that RAN2 has agreed that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling. And the basic principle is that the CHO configurations at the network side can only be released after they have been successfully released at the UE.
Proposal 3: Send LS to RAN3 to inform:
· RAN2 has agreed that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling;
· CHO configurations (e.g. candidate cells) at the network side can only be released after they have been successfully released at the UE;
With the stick to the basic principle in Proposal2, the loss of CHO candidates deconfiguration message would not cause unexpected errors. However, another concern may arise that due to the loss of the deconfiguration message, the CHO configurations need to be unnecessary kept in this particular situation, which is not resource efficient. In our opinion, in fact, the CHO configurations would not be kept for a long time. In this case, the source cell quality deteriorates so much and so quickly (i.e. the deconfiguration message is failed over the air) that the UE would handover or re-establish to another cell in a short time. Once successfully accessing another cell, the UE can release all the candidate cells autonomously. 
[bookmark: OLE_LINK7]Given the above analysis, we can see that RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling) can operate itself without the help of other implicit solutions.
Observation 1: RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling) can operate itself without the help of other implicit solutions.
Besides RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling), another two approaches were also promoted, including the timer based implicit deconfiguration and channel quality based implicit deconfiguration. In the following, we share some analysis for these two alternatives respectively.
Timer based implicit deconfiguration
In CHO, to avoid the possible loss of HO CMD, the candidate cell(s) are prepared in advance. The UE accesses the prepared target when the relevant condition is met. The main issue of the timer based solution is that it’s hard for the network to set a proper timer value:
· If the timer is set too short: It may happen that the candidate cell(s) is released due to the expiry of the timer and needs to be added back again in a short while, e.g. due to the fact that the quality of the candidate cell(s) is still good enough. There would extra signaling overhead in this case;
· If the timer is set too long: First of all, it’s not resource efficient. Besides, it may happen that the candidate cell(s) has been deconfigured before the expiry of the timer. For instance, the quality of the candidate cell(s) has been deteriorated so much that the cell has been deconfigured by the network. Or, the UE has handed over or re-established to another cell and released all the candidate cells autonomously before the expiry of the timer. In this case, the timer is of no usage at all.
Observation 2: For timer based implicit deconfiguration, it’s hard for the network to set a proper timer value.
In addition, the candidate cell(s) is issued to the UE only after it is prepared in the target. Per the principle in Proposal2, it should be ensured that a longer timer is set at the network side than the one indicated to the UE, i.e. to cover the time delay over the X2 interface and over the air. In this case, the resources of the candidate cell(s) would be reserved for a longer time at the network, which is not resource efficient.
Observation 3: For timer based implicit deconfiguration, the resources of the candidate cell(s) would be reserved for a longer time at the network, which is not resource efficient.
Proposal 4: Not to introduce the timer based implicit deconfiguration of candidate cell(s).
Channel quality based implicit deconfiguration
In our opinion, the solution is mainly promoted for the sake of reducing signaling overhead. With the adoption of channel quality based implicit deconfiguration, the UE autonomously deconfigures a candidate cell when the corresponding condition (e.g. the serving cell quality stays above a threshold or the candidate quality stays below a threshold etc.) is met. We agree that comparing with the RRC signaling based deconfiguration, the channel quality based implicit deconfiguration has some benefits on the signaling overhead reduction. For example, in case a candidate cell quality deteriorates and becomes irrelevant, channel quality based implicit deconfiguration can save the DL deconfiguration message. However, it should be noted in both solutions, the measurement report should be sent to the network to indicate that the candidate cell can be deconfigured anyway. Considering that the RRC signaling based deconfiguration can operate independently anyway, we are open to discuss the channel quality based implicit deconfiguration.
Observation 4: Channel quality based implicit deconfiguration has some benefits on the signaling overhead reduction.
Proposal 5: RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling) can operate itself without the help of any other solutions. Nevertheless, we are open to discuss the channel quality based implicit deconfiguration.
3. Conclusion and proposals
In this contribution, we share some views on the deconfiguration of candidate cell(s) with the following observations and proposals:
Proposal 1: The LTE agreement “The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling” is also applicable for NR
Proposal 2: The basic principle for the deconfiguration of the candidate cell(s) is that the deconfiguration of the candidate cell(s) at the UE side takes place before the deconfiguration of the candidate cell(s) at the network side.
Proposal 3: Send LS to RAN3 to inform:
· RAN2 has agreed that the network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling;
· CHO configurations (e.g. candidate cells) at the network side can only be released after they have been successfully released at the UE;
Observation 1: RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling) can operate itself without the help of other implicit solutions.
Observation 2: For timer based implicit deconfiguration, it’s hard for the network to set a proper timer value.
Observation 3: For timer based implicit deconfiguration, the resources of the candidate cell(s) would be reserved for a longer time at the network, which is not resource efficient.
Proposal 4: Not to introduce the timer based implicit deconfiguration of candidate cell(s).
Observation 4: Channel quality based implicit deconfiguration has some benefits on the signaling overhead reduction.
Proposal 5: RRC signaling based deconfiguration (i.e. release CHO configurations by RRC signalling) can operate itself without the help of any other solutions. Nevertheless, we are open to discuss the channel quality based implicit deconfiguration.




