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1	Introduction
[bookmark: _Toc474247438]At RAN3 #105 meeting, it was discussed that introduction of CHO may result in higher resource reservation in the network [1]. The reason is that CHO is likely to increase the multiple preparation. At that meeting, it was proposed that RAN3 shall discuss solutions to mitigate this problem.
At RAN3 #107, the problem was addressed again, and it was agreed to enable the target node to indicate the max number of the CHO preparations for the UE. However, the other part of the solution, i.e. the arrival probability, was not accepted yet. In this paper, we explain why it is still needed.
2	Discussion
2.1	Motivation
At the previous meetings, it was shown that CHO may result with overload in case of early preparation towards multiple target nodes. Also, it was explained that the way the target node handles CHO request depends on the way the CHO was initiated (early vs. “like a classic HO”). 
Proposal 1: The target node shall be informed if the CHO request shall be treated like a classic HO, or if it may apply some statistical resource optimisation.
At RAN3 #106, it was discussed that the target node may deduce the way the CHO was initiated based on the included measurements. This indeed helps, but does not offer all the information, because it offers no hint concerning the policy of the source node. In particular, source node may avoid executing HO to certain cells, even if they were acceptable from radio perspective (e.g. due to service or velocity reasons). This means that the target node may be much more likely (or much less likely) target than the measurements suggest. 
Also, target’s learning based on observation of the source behaviour was discussed. This may indeed work, but only in longer-term and must assume fixed policy of the source. If the latter changes the policy in a way that the learning mechanisms are not able to follow, the process will not succeed.
It has to be observed that in past, RAN3 acknowledged existence of such policies when the “Mobility Information” was agreed to be added to the handover signalling, so that source-specific UE handling can be enabled for SON.
Observation 1: The measurements alone are not sufficient information to assist the target node in estimating resource allocation for a prepared CHO. Statistical learning may be a solution, but limits implementation flexibility of the source (so that the policy is indeed possible to be deduced).
The latter may be made more specific, so that the likelihood of UE arrival and thereby the resources that have to be reserved can be estimated. The source cell may have enough knowledge to estimate the probability for given UE, as it is the node that serves the UE and decides on the CHO conditions. Therefore, the percentage can be expressed either directly, as integer value (where “100%” means “like classic HO”), or using codepoints corresponding to probability ranges (e.g. “low probability” for 0-25%, “medium” for 25-50% and “high” for above 50%).
Proposal 2: RAN3 shall consider using the percentage indication for the estimated arrival probability (where 100% can be interpreted as “like classic HO”).
2.2	Example scenario
The following scenario is given as just one example and reason for using percentage of estimated arrival probability:
A set of cars are using GBR bearers and are moving in an “urban canyon” environment / with street levels cells. The cars are approaching a crossroads – 30% will go left; 30 % right and 40 % go straight on. Going left, cars need to handover to cell X; going straight on they need to handover to cell Y; and going right they need to handover to cell Z. Owing to the street level cells and solid buildings, the UEs will not report on cells X and Z until the last moment.
With Conditional HandOver, we can prepare all of cells X, Y and Z, and then if a car turns left or right, the handover should succeed (while without CHO, the handover would have failed).
With a “green light wave” of 50 cars approaching this crossroads, preparing cell X for 50 cars all turning left is likely to lead to cell X becoming congested, and hence some of the Handover Requests into cell X would be rejected. However, if the CHO Handover requests for 50 cars into cell X are all accompanied by a percentage (e.g. 30 %) then  all of the 50 handover requests could be acknowledged by cell X (as cell X can estimate that only 15 cars will come into its coverage area) and the source cell would cancel 35 of the handover requests to cell X after 35 successful handovers into cells Y and Z.
So, only the source node could provide an accurate arrival probability factor for a given UE. Without having the percentage, the target node has to assume that the UE WILL arrive in the cell even if the chance is small. Then that target e/gNB will reject other handover requests for other UEs because it thinks it will be congested. 

3	Conclusions
In this paper, we analysed the problem of possibly higher resource reservation level if CHO is used widely. We make following proposals:
1) The target node shall be informed if the CHO request shall be treated like a classic HO, or if it may apply some statistical resource optimisation.
Following the discussion from the last meeting, we note that measurements are not sufficient for the target node to assess the resource reservation needs for a prepared CHO. Therefore, we propose more accurate methods:
2) RAN3 shall consider using the percentage indication for the estimated arrival probability (where 100% can be interpreted as “like classic HO”).
The proposed changes are implemented in TPs to the BL CRs for XnAP [2] and X2AP [3].
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