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1	Introduction
In [1] several companies are proposing a common baseline for the conditional handover. In this contribution, we discuss possible optimization for further extension of the baseline solution.
2	Optimizations
2.1	Bye Messages
It has been proposed that the UE sends a short “bye” message to the source cell, when the condition expires, right before the UE accesses the target cell. On one hand, this may significantly help the source cell, e.g. to start data forwarding at the right point in time, or to stop the transmission to the UE. On the other hand, such a “bye” message will have a significant probability of failed reception, since it is done when the UE is already safely inside the target cell; strictly spoken it violates the basic principle of CHO: to temporally separate the RRC procedures in the source cell (HO Command) and the procedures in the target cell (RACH). In other words, we cannot rely on receiving the “bye” message, we always have to consider that this may be rarely received. This fact makes the introduced simplification less valuable.
Observation 1: A “bye” message can help the source cell to stop transmission and start packet forwarding exactly when needed.
Observation 2: A significant failure probability is inherent to “bye” message and thus the source cell cannot rely on receiving it. 
Proposal 1: “bye” message is considered as a useful improvement, but not as a baseline CHO procedure.
2.2	Compatibility with close to 0ms interruption
The CHO itself will not improve the interruption time of a successful handover. In some cases, if not configured appropriately, it may even increase the interruption, e.g. if the execution threshold is done too late. Note that such a setting might still be good for robustness (it guarantees that the target is stable) but might be harmful for interruption.
Hence, if we want to have robustness and close to 0ms interruption at the same time, we have to consider the compatibility of both solutions.
Observation 3: Compatibility with the solutions minimizing the user data interruption shall be guaranteed once the baseline operation has been clarified.
2.3	Improved handling of T310
With CHO, it may happen that T310 is started (or even expires) although the UE has been properly configured for target candidate cells. This happens when the execution condition is configured late. Allowing T310 to be started, or even declaring an RLF seems suboptimal in the presence of a configured target cell or cells. Instead, slight modifications of the baseline behaviour may be helpful, e.g. accessing the target cell although the execution condition has not triggered (instead of starting T310 or initiating RRC connection re-establishment after detecting an RLF). 
Observation 4: The design of CHO may consider the behaviour of T310 in the light of existing prepared target cell(s). 
2.4	Improved handling of T304
If, during the execution phase of the CHO (i.e. during random access to a target for which the CHO condition has expired), a RACH problem is encountered, and there are further candidate target cells which have been prepared, it might be better to initiate the execution with another target even though the corresponding condition has not expired, rather than to keep on trying the problematic RACH until T304 expiry. Even if T304 expires, it could be better to initiate CHO execution to other prepared target cells (if exist) instead of initiating RRC connection re-establishment.
Observation 5: The design of CHO may consider the behaviour when T304 is running. 
2.5	Resource reservation in target cells
CHO will create additional challenges in the network. For legacy handover, the target cell will reserve radio resources to avoid contention when the UE shows up in the target cell, e.g. CFRA resources (dedicated preambles), capacity on the shared channels and on control channels. The cost for such a reservation is moderate for the legacy handover, since the UE typically immediately accesses the target.
However, with CHO:
· The period until the UE accesses the target cell is uncertain, it can be rather long, especially when the CHO is initiated early.
· Multiple target cells might be prepared
So, the cost for resource reservation in the network will grow massively. It is likely that strict reservation will no longer be feasible, and the target cells have to do some overbooking. Note that in many cases any reservation will be in vain for quite some period, or even completely (if CHO is executed with another cell).
Obviously, this problem has to be addressed in RAN3. The degree of resource overbooking in the target cell essentially depends on how "pro-actively” the source cell configures the CHO (e.g. extremely early and to multiple cells). Hence, RAN3 could be asked to investigate this issue by studying necessary source cell to target cell information exchange which may help to make the resource reservation more efficient.
Observation 6: CHO may massively increase the costs for resource reservation in handover target cell candidates.
Proposal 2: RAN3 should be involved to investigate the problem and to study potential improvements.
3	Conclusions
This paper discussed the solutions classified as CHO enhancements (i.e. not essential components of basic CHO solution). As a result, we made the following observations and proposals:
Observation 1: A “bye” message can help the source cell to stop transmission and start packet forwarding exactly when needed.
Observation 2: A significant failure probability is inherent to “bye” message and thus the source cell cannot rely on receiving it. 
Proposal 1: “bye” message is considered as a useful improvement, but not as a baseline CHO procedure.
Observation 3: Compatibility with the solutions minimizing the user data interruption shall be guaranteed once the baseline operation has been clarified.
Observation 4: The design of CHO may consider the behaviour of T310 in the light of existing prepared target cell(s). 
Observation 5: The design of CHO may consider the behaviour whenT304 is running. 
Observation 6: CHO may massively increase the costs for resource reservation in handover target cell candidates.
Proposal 2: RAN3 should be involved to investigate the problem and to study potential improvements.
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