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1	Introduction
[bookmark: _Toc474247438]RAN3 started the work on Mobility Enhancements at RAN3 #104-bis. It was agreed to focus on the Conditional Handover (CHO) first, because this was the topic requested from RAN2. In [1], we discussed the topics that were left open after #104-bis. In this paper, we consider other CHO-related issues that may affect the overall RAN3 solution.
2	Discussion
In [1], it is discussed that multiple preparation must be supported in case of CHO, even if only due to backward-compatibility (it is known in the classic HO, so must be supported in CHO, because it reuses the signaling of the classic HO). The new aspect of the CHO is that there is time delay between a CHO is configured and the moment it is actually executed. Over this time, it is under the source node’s management and the source node may react to changing radio conditions by configuring more CHO targets. 
Observation 1: Multiple preparation, also towards the same target node, may be used more extensively in case of CHO than it was in case of the classic HO.
Resource management in the target node has always been and will remain up to the implementation of the target node. In the “dumbest” case, it handles each request separately thus reserving necessary resources multiple times. But even in case it does optimize the resource allocation, still, some resources are cell-specific, so requests coming to different cells must cause some over-allocation of the resources. The problem is kind-of like a fractal: it will be visible in the scale of a single node, if multiple request come for a single UE, but even in case of multiple preparation towards different nodes, it will also be visible statistically in the network – the CHO simply creates more opportunities to use multiple preparation.
Observation 2: introduction of the CHO will cause higher resource allocation in each node, and in the whole network.
Proposal 1: RAN3 shall consider mechanisms to prevent overload due to CHO introduction.
When such mechanisms are considered, RAN3 shall observe the ongoing discussion in RAN2. The group there, analyses if it is beneficial to let the target know about the condition defined for the CHO. Such information, if provided, may help the target to identify more likely CHOs from those which are less likely – and to allocate resources accordingly. However, even if RAN2 does not agree to include all the details of the CHO condition in the UE context, RAN3 may enable the source node to inform the target node in a more direct way about the needed resource allocation. This may have a form similar to the TNL load information used in LTE: 2-4 codepoints indication how strict resource allocation for the incoming CHO should be.
Proposal 2: RAN3 to monitor the progress of the discussion in RAN2 about providing the condition to the target node.
Since the condition alone may be difficult to interpret for the target node (it does not know implementation of the source and thus how it sets the CHOs), an explicit indicator of the resource handling may bring better inter-operability. This indicator shall be easily interpretable. An example of such indication can be the TNL load used on LTE, which was based on simple code-points.
[bookmark: _Hlk16586816]Proposal 3: A simple indication (e.g. a code-point) should be added in the CHO Request to enable the source to indicate to the target how strict resource allocation should be for the planned HO.
Due to load management, it is also important to release the allocated CHO as soon as possible. This “as soon as possible” has to be defined carefully though. According to RAN2 agreement, in case of RLF or CHO failure, the UE will perform cell search and if the found cell is a configured CHO target, the UE try to use that CHO access before it switches to the classic RRC Reestablishment procedure (and if that fails too, to the NAS recovery). However, for this mechanism to work, the CHO target has to be still prepared. Therefore, the source shall not cancel CHO in other targets before the UE successfully accesses one of them. If the cancellation is based on the new “HO success”, the latter has to be sent only after the access is completed.
Proposal 4: The moment the CHO cancel is sent to not used targets may be up to the implementation, but the specification must not force the source node to cancel CHO in not used targets before the UE successfully completes the access procedure to the selected target cell.
3	Conclusions
In this paper, we analyse the consequences of introducing CHO widely on the resource utilization in the network. We make 2 observations:
O1: Multiple preparation, also towards the same target node, may be used more extensively in case of CHO than it was in case of the classic HO.
O2: introduction of the CHO will cause higher resource allocation in each node, and in the whole network.
They lead us to following proposals:
P1: RAN3 shall consider mechanisms to prevent overload due to CHO introduction.
P2: RAN3 to monitor the progress of the discussion in RAN2 about providing the condition to the target node.
P3: A simple indication (e.g. a code-point) should be added in the CHO Request to enable the source to indicate to the target how strict resource allocation should be for the planned HO.
P4: The moment the CHO cancel is sent to not used targets may be up to the implementation, but the specification must not force the source node to cancel CHO in not used targets before the UE successfully completes the access procedure to the selected target cell.
These proposals are, in turn, implemented in the TPs to the BL CRs for Xn [2] and X2 [3].
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