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1	Introduction
In RAN2#106 the following agreements were made [1]:
	Agreements
1	Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)
2	Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).
FFS if it might be possible to keep CHO candidates after the HO.



In this contribution we will discuss whether it is reasonable to keep CHO target candidates after a handover (i.e. the highlighted FFS). 
2	Discussion
As a baseline, the UE releases the prepared CHO target candidates as soon as it sends the handover complete message to the target cell. There is some motivation to keep the CHO target candidates longer than that:
· “Too early handover” (as defined in 36.300): in some cases, an RLF happens shortly after completing a (conditional) handover from source A to target B, and the UE would re-establish to the original cell A. The typical reason is that the handover decision from A to B was suboptimal (typically too early) such that there was not enough time in the target B to properly initiate the handover back to cell B. Most likely the UE could have stayed in the source cell A.
Figure 1 (left) illustrates the too early handover. The UE is connected to the blue cell, runs into a coverage island of the blue cell, executes a successful handover, suffers RLF and sends re-establishment request (RER) to the red cell.
· “Handover to wrong cell” (as defined in 36.300): similarly, an RLF may happen shortly after completing a (conditional) handover from source A to target B, and the UE would re-establish to a third cell C. Obviously, again there was not enough time in target B to properly initiate another handover to cell C. Most likely, the handover should have happened from source A directly to target C.
Figure 1 (right) illustrates the handover to wrong cell. The UE is connected to the green cell, runs into a coverage island of the blue cell, executes a successful handover to the blue cell, suffers RLF and sends re-establishment request (RER) to the red cell.
· “Pingpong” / “Rapid Handover”: in other cases, the successful handover from source A to B might be followed by a subsequent successful handover back to the source cell A, or to a third cell C. Although no failure has happened, this creates additional signalling since the target B has to initiate the handover right from the scratch. 
[image: ]
[bookmark: _Ref14106827]Figure 1 Too early handover (left) and Handover to wrong cell (right)
As a generalization, we could say that there are cases where a further handover to a new target cell is needed shortly after a successful handover. Next, we may argue that the new target cell might have been visible (and prepared) before the first handover (from A to B). In these cases, it looks reasonable to keep CHO resources in order to simplify (and potentially accelerate) the subsequent handover (which in turn may avoid RLF or save signalling).
However, investigating this idea in more detail reveals some problems:
· For the classical “too early handover” where the subsequent handover would be towards the original source cell A (red), it would not help keeping CHO target candidates, since the source cell is obviously not part of the list of candidates. It may not be forbidden, that a source cell A configures the UE with a HO Command to the source cell A itself (just for simplifying the way back in case something goes wrong), but this seems to be unreasonable overhead.
· The same argumentation holds for “pingpong handover” cases. 
· Having multiple CHO targets might even increase the probability of ping-pongs since UE would have more potentially incorrect targets.
· For a “handover to wrong cell”, indeed, it may happen that source cell A (green) has prepared target B (blue) and C (red) for CHO, successfully executes CHO to cell B (green), but a quick handover to cell C (red) would be necessary. Initially, it looks advantageous if the UE keeps the preparation of cell C.
· However, the new serving cell B (blue) is not aware of the preparation of cell C (green). This causes problems with packet forwarding.
· Furthermore, the original preparation of cell C (done by cell A) may not be useful since it was based on the RRC configuration in cell A. Now, the UE would access target C from the new serving cell B and the UE therefore would have a different RRC configuration.
Please note that there is not enough time to reconfigure the UE in cell B by definition, otherwise the subsequent handover would not be a problem.
· So, it seems highly questionable that a subsequent handover is really simplified without additional effort (e.g. source cell A transfers the CHO information to target cell B).
· The same argumentation as above holds for “Rapid Handover” cases.
Observation 1: Keeping the CHO resource after successful handover cannot help too early handovers and pingpongs (without additional effort).
Observation 2: Keeping the CHO resource after successful handover is questionable to help handover to wrong cell and rapid handover (without additional effort).
Finally, the question is whether the introduction of CHO alone would not already reduce the occurrence of “handover to wrong cell” and “rapid handovers” (as well as “too early handover” and “pingpong”) so significantly, that cases where it would help keeping CHO candidates are getting too rare. The fact that CHO can prepare early and execute late at the same time, should lead to significant benefits in these events.
Observation 3: Introduction of CHO alone reduces handover to wrong cell, too early handover, pingpong and rapid handovers significantly, and thereby also reduces the cases where keeping the CHO resources after HO would help.
Proposal 1: UE releases any stored CHO commands/configurations after sending handover complete (i.e. RRCReconfigurationComplete) to the target.
[bookmark: _GoBack]3	Conclusion
In this paper we have discussed whether it makes sense to keep the CHO candidates after successful HO completion. The following observations and proposals have been made:
Observation 1: Keeping the CHO resource after successful handover cannot help too early handovers and pingpongs (without additional effort).
Observation 2: Keeping the CHO resource after successful handover is questionable to help handover to wrong cell and rapid handover (without additional effort).
Observation 3: Introduction of CHO alone reduces handover to wrong cell, too early handover, pingpong and rapid handovers significantly, and thereby also reduces the cases where keeping the CHO resources after HO would help.
Proposal 1: UE releases any stored CHO commands/configurations after sending handover complete (i.e. RRCReconfigurationComplete) to the target.
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