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1
Introduction
This is a resubmission of R2-1818082, and there are some minor editorial changes.
In RAN2#104 meeting RAN2 made some agreements on conditional handover (CHO) as follows [1]. 

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).
In [2], we show our considerations on CHO from performance evaluations point of view. In this paper, we mainly discuss the details in terms of signalling procedures.

2
Discussion
2.1
C-Plane handling

In legacy LTE HO, there are three phases:
· Handover preparation. Start from “UE reporting of measurement report” to “UE receiving of handover command”

· Handover execution. Start from “UE receiving of handover command” to “UE transmitting of RRC reconfiguration of complete”
· Handover completion. After UE transmitting of RRC reconfiguration of complete, the network procedures apply, e.g. path switch, UE context release
Similar, we also use phases in describing the CHO procedure.

Phase 1: Handover preparation
The network uses measurement control to configure “low threshold” for the UE. The intention is to let UE find candidate target cell(s) as early as possible. After meeting the “low threshold”, the UE could send measurement report to the network.
Phase 2: Handover Pre-Condition
The network could send the following configurations to the UE:

· Handover command of candidate target cell(s). These cells are selected by the network because the network assume the UE may enter one of these cells soon. The source cell may need to coordinate with other target cells in order to get the configurations
· Pre-Condition of handover. It means that if the UE meets such pre-condition, e.g. A3 event, the UE can directly access to that cell, like the UE receives an immediate handover command from the network.
Phase 3: Handover execution
Unlike the legacy HO, since the UE have stored configuration of the candidate target cell and it meet the CHO handover criteria, it could be able to directly access to that cell, without informing the source cell. We consider it as the key phase for CHO.

Phase 4: Handover completion
Similar as legacy LTE HO. Only one difference is that the real target eNB need to inform source eNB about the successful handover, this information can be used to trigger data forwarding or RRC responsibility transfer.
For above new phases for CHO, we have some comments and would like RAN2 to discuss.

For phase2,

· Need to discuss details of Pre-Condition, e.g. the content, whether multiple handover commands  have separate Pre-Conditions or a single Pre-Condition.
· Details of handover command of candidate target cell(s)? The network should be clear on the details as it may be required to reserve some resources.

For phase3,

· Whether the network can still initiate a legacy LTE HO, i.e. via RRC handover command

· What does the UE do if multiple cells meet the Pre-Condition?

2.2
U-Plane handling

For U-Plane handling, it is mainly about U-plane tunnels between the source cell and the target cell. During handover, the source cell may need to forward user plane data from the source cell to the target cell, and there may be path switch procedure.
We think that CHO should be clear on how U-Plane handling works and whether there are some problems compared to legacy LTE HO.
3
Conclusions
In this paper, we provide some details of CHO. More important aspect is that there may be lots of open issues that need to be considered. From our point of view, the basic procedure of CHO is complicated enough, and there may be more discussion and designs based on our comments to CHO. As a result, it may become a “totally new” handover procedure.
We suggest to go through these details in an efficient manner since we have only three meetings left for the study phase, and try to reach a common understanding on how complicated it will be. So we have the following proposals:

Proposal 1: For CHO, it is proposed RAN2 to agree on the following steps as a common understanding on how it works:

Phase 1: Handover preparation

Phase 2: Handover configuration of Pre-Condition

Phase 3: Handover execution

Phase 4: Handover completion

Proposal 2: For C-Plane procedure of CHO, the following questions should be considered for phase 2:
· Need to discuss details of Pre-Condition, e.g. the content, whether multiple handover commands  have separate Pre-Conditions or a single Pre-Condition

· Details of handover command of candidate target cell(s)? The network should be clear on the details as it may be required to reserve some resources.

Proposal 3: For C-Plane procedure of CHO, the following questions should be considered for phase 3:

· Whether the network can still initiate a legacy LTE HO, i.e. via RRC handover command

· What does the UE do if multiple cells trigger the Pre-Condition?

Proposal 4: For U-Plane procedure of CHO, clearly indicate how it works.
4
References

[1]
RAN2-104-Spokane-R16 feMOB_2018-11-14_final 
[2]
R2-1900961, Considerations about conditional handover, Huawei, HiSilicon, RAN2#105
[3]
R2-1818082, Details of Pre-Condition based handover solution, Huawei, HiSilicon, RAN2#104

1 / 3

