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1. Introduction
The following agreements are made for conditional handover at RAN2#104 and 105:
RAN2#104:
Agreements
1	RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 
2	Usage of conditional handover is decided by network. UE evaluates when the condition is valid.
=>	FFS on the exact details of the procedures
Agreements
1	Support configuration of one or more candidate cells for conditional handover.
=>	FFS how many candidate cells (UE and network impacts should be clarified).
RAN2#105:
	1: The baseline operation for E-UTRAN Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.
3: The baseline operation for E-UTRAN Conditional HO assumes the source eNB remains responsible for RRC until UE successfully sends RRC Connection Reconfiguration Complete message to target eNB. 
4: RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. In case of single prepared candidate target cell, early packet forwarding could be considered as an option. Detailed decisions require RAN3 study.
5: RAN2 will inform the Conditional HO assumptions (including the baseline operation) to RAN3 via LS at RAN#105bis, requesting RAN3 to kindly work on the CHO scheme aspects matching their expertise (e.g. data forwarding).



In this contribution, we share some views on the configuration of CHO candidates.
2. [bookmark: OLE_LINK1]Discussion
Per agreement at RAN2#104 and 105, we support configuration of one or more candidate cells for conditional handover and the baseline operation for E-UTRAN Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). The question is whether the source or target generates the HO command type of message and how to incorporate the RRC configuration(s) of a candidate cell into the HO command type of message?
In the legacy handover procedure, the HO command type of message (i.e. RRCConnectionReconfiguration) is completely generated by the target cell and transported transparently through the source cell to the UE. However for Conditional HO, considering multiple candidate cells can be configured and the multiple candidate cells can be located in the same or different eNB(s), it should be allowed that multiple candidate cells from the same or different eNBs can be included in one Conditional HO command type of message. 
Observation 1: It should be allowed that multiple candidate cells from the same or different eNBs can be included in a single Conditional HO command type of message.
In the legacy handover procedure, with the reception of the HO command type of message, the UE would detach from the source and handover to the target immediately or in a short while (in case of MBB). While for Conditional HO, with the reception of Conditional HO command type of message, the UE will keep staying in the source cell until one of the relevant condition is met. So after issuing the Conditional HO command type of message to the UE, the source cell should be able to receive the response message from the UE.
Observation 2: After issuing the Conditional HO command type of message to the UE, the source cell should be able to receive the response message from the UE.
Given the above two considerations, the Conditional HO command type of message should be generated by the source cell.
Proposal 1: The Conditional HO command type of message is generated by the source cell.
Although the Conditional HO command type of message is generated by the source cell, the RRC configuration(s) of each candidate cells should be generated completely by the target cell(s), just like the legacy handover procedure. In addition, considering the source cell and target cell may use different release of RRC protocol, the source cell shall not be required to understand the RRC configuration(s) generated by target cell. So the RRC configuration which is generated completely by the candidate cell shall be encapsulated into a RRC container and incorporated into the Conditional HO command type of message by the source cell transparently.
Proposal 2: The RRC configuration of a candidate cell is generated and encapsulated into a RRC container by the target cell. Then the RRC container is incorporated into the Conditional HO command type of message by the source cell transparently.
For the configuration of candidate cells, another issue on the table is whether the CFRA resources shall be allowed or not. In the legacy handover procedure, CFRA resources can be configured in the HO command to reduce the random access latency. While in CHO, since the UE may not initiate the handover procedure immediately, the CFRA resources allocated for the UE will be reserved for a long time. In addition, considering multiple potential candidate cells can be configured to the UE and the UE will only select one as the target cell, the CFRA resources reserved for the other candidate cells will be wasted during a period of time. However, although it is not so efficient to reserve CFRA resources during CHO, we think it is still beneficial in some cases (e.g. for services with requirements of low interruption time). Also considering the configuration of CFRA resources is supported by the current signaling and can easily be supported in CHO signaling procedure, we think the configuration of CFRA resources for a candidate cell shall be allowed in CHO. Whether to provide CFRA resources is up to network’s implementation, and no optimization is needed to improve the resource efficiency for the configuration of CFRA in CHO.
Proposal 3: Configuration of CFRA resources for a candidate cell shall be allowed in CHO. Whether to provide CFRA resources is up to network’s implementation and no optimization is needed to improve the resource efficiency for the configuration of CFRA in CHO.
The intention of CHO is to improve the handover reliability by decoupling the handover preparation phase and the handover execution phase in air interface, in which case the configuration of the candidate cell can be provided to UE when the source radio condition is still good enough to avoid the reception failure of handover command. Since the configuration of candidate cell is provided to the UE earlier than the triggering of handover, the UE has to store the configuration of candidate cells for a period of time. The configuration of the candidate cells may be changed during this period of time, one more issue is that how to address the configuration update of candidate cell.
In order to save the size of RRC signaling, delta signaling shall be allowed for the configuration of potential candidate cells. For the case of configuration update for the potential candidate cells, there will be two understandings for the delta signaling:
· Alt1: The delta signaling can be the delta configuration to the previous configuration stored for the potential candidate cell.
· Alt2: The delta signaling shall always be the delta configuration to the current source cell.
In the current specs, delta signaling always means delta configuration to the current source cell. To avoid ambiguity and complexity, we propose to stick to the current understanding that the delta configuration of a potential candidate cell should always be the delta configuration to the current source cell. Since the delta configuration refers to the current source cell, whenever the configuration of candidate cell is updated, the old configuration of candidate cell can be removed and a release/addition procedure shall be used to process the update of configuration for candidate cell stored on UE side.
Proposal 4: The delta configuration of the CHO candidate cells shall always be the delta configuration to the current serving cell (i.e. not the delta to the previous stored configuration for the candidate cells). And the release/addition procedure shall be used to update the configuration information for CHO candidate cells.
Since the delta configuration of the CHO candidate cells shall always be the delta configuration to the source cell, in case the configuration of source cell is updated and there are stored configuration of the CHO candidate cells, how to address the stored configuration for CHO should be discussed as well, and the following two alternatives can be considered:
· Alt1: the UE should translate the configuration information for a candidate cell from “delta configuration” to some kind of “full configuration” once the configuration is received.
· In this alternative, whenever configuration information for the candidate cells is received, the UE shall translate the “delta configuration” received to some kind of “full configuration” according to the configuration of the current serving cell and store the “Full Configuration”. With this operation, the configuration stored for the candidate cells can be independent to the configuration of serving cells (i.e. the configuration stored for the candidate cells is not a delta configuration to the current serving cell any more). In this way, the stored configuration for the candidate cells needs not to be updated each time when the source configuration is updated, e.g. RAN triggered source reconfiguration.
· Alt2: the network should ensure the configuration of the candidate cells stored on the UE is correct by the release/addition of candidate cells.
· In this alternative, whenever the source node wants to update the configuration of the current serving cell, the source node should release all the configuration of the CHO candidate cell first and then add it back later, in which case the newly added configuration of the CHO candidate cell can be delta configuration to the configuration of current serving cell.
For the configuration update caused by CN (e.g. QoS flow release/addition), the configuration of CHO candidate cells need to be updated anyway. So, the alternative 1 can only be used for the reconfiguration triggered by RAN itself. In addition, although the alternative 1 may bring more flexibility on network side, it requires the support of translation between “delta configuration” and “full configuration”, which may lead to more complexity on the UE side. Also considering that the time period between the CHO preparation phase and the CHO execution phase is quite short and the RAN triggered reconfiguration can be avoided by network implementation, in order to reduce the complexity, we propose to take alternative 2 as baseline.
Proposal 5: Whenever the source node wants to update the configuration of the current serving cell, the source node should release all the stored configuration of the CHO candidate cell first and then add it back later. 
3. Conclusion and proposals
In this contribution, we share some views on the configuration of CHO candidates with the following observations and proposals:
Observation 1: It should be allowed that multiple candidate cells from the same or different eNBs can be included in a single Conditional HO command type of message.
Observation 2: After issuing the Conditional HO command type of message to the UE, the source cell should be able to receive the response message from the UE.
Proposal 1: The Conditional HO command type of message is generated by the source cell.
Proposal 2: The RRC configuration of a candidate cell is generated and encapsulated into a RRC container by the target cell. Then the RRC container is incorporated into the Conditional HO command type of message by the source cell transparently.
Proposal 3: Configuration of CFRA resources for a candidate cell shall be allowed in CHO. Whether to provide CFRA resources is up to network’s implementation and no optimization is needed to improve the resource efficiency for the configuration of CFRA in CHO.
Proposal 4: The delta configuration of the CHO candidate cells shall always be the delta configuration to the current serving cell (i.e. not the delta to the previous stored configuration for the candidate cells). And the release/addition procedure shall be used to update the configuration information for CHO candidate cells.
Proposal 5: Whenever the source node wants to update the configuration of the current serving cell, the source node should release all the stored configuration of the CHO candidate cell first and then add it back later. 



