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1	Introduction
[bookmark: _Toc474247438]RAN3 started the work on Mobility Enhancements at RAN3 #104-bis. The prioritized part of the work, based on the request from RAN2, is the Conditional Handover (CHO). At that meeting, RAN3 made following agreements:
· Reuse existing HO Preparation procedure (with enhancement) for CHO preparation
· Reuse existing HO Cancel procedure for canceling CHO from source
· The target shall be able to signal UE access to the source
· The decision concerning data forwarding (late vs early) is up to the source node
It is still left for further discussion:
· Should separate CHO preparations be allowed for different cells of the same target?
· How the source-initated RRC reconfiguration should be handled?
· How to enable the target to cancel the accepted CHO?
In this paper, we address those 3 open points.
2	Discussion
2.1	Separate CHO preparations towards different cells of the same target node
In the classic HO, the source node provides the target node with the UE information, including the measurement results, and the target cell. The target node uses the information to derive the needed security information that will enable the UE to access the target cell. In practice, the target node may calculate the security for a different cell that it serves than the target proposed by the source in the HO Request (e.g. in order to balance load better, if the measurement results indicate the UE is in the coverage of another cell, too). Since the classic HO “happens now”, it is normally there is only one candidate proposed, and there is only one cell that the target node directs the UE to. 
However, there is the concept of the multiple preparation: the source cell may send multiple HO requests to different or the same target nodes. If the requests are sent to different target nodes, they can’t identify the situation and may prepare HO commands. If more than one request for the same UE is sent to the same target node, it is up to the implementation of the node to handle it. It may reject the 2nd request considering it an error, or may allocate a new HO command. In any case, multiple preparation is not prevented in the standard (actually, existence of the Handover Cancel procedure supports the feature!).
Observation 1.1: Multiple preparation, where more than one Handover preparation is initiate for the same UE, is a legacy mechanism supported in the standard. 
Even though some scenarios discussed in RAN2 assume the CHO may be configured quite much in advance (in RRM terms), it is important to note that at the moment the CHO is being configured, there is only one cell reported from the UE as the possible candidate. Therefore, the principle of the classic HO shall be kept in Rel.16 CHO.
Proposal 1.1: The Handover Preparation procedure, when used for CHO, shall keep the legacy HO principle: providing one target cell in the request, and one HO Command in response.
Another aspect is change in the radio conditions that the UE experiences and the resulting change in the most appropriate target cell. (In typical scenario, where the CHO is used to increase robustness and therefore time between CHO configuration and CHO execution is small, such changes are less likely. Nonetheless, they are not forbidden and therefore, shall be handled.) In this case, the baseline solution that assumes cancelling and re-initialising the CHO will be time consuming and may jeopardise gains expected from the CHO: UE may either suffer RLF when waiting for the new config, or HOF when trying to access the target node when the CHO is reconfigured there. Therefore, the source node shall be allowed to re-initialise the Handover Preparation procedure towards the target node. 
Proposal 1.2: The multiple preparation known from the legacy HO shall be allowed in case of CHO, too. Therefore, the source node shall be allowed to re-initialise the Handover Preparation procedure for the same UE towards the same or different target node. Any previously accepted CHO request for this UE remain valid.
As mentioned above, the only known reason to reinitialise HO preparation is the change of the target cell that stems normally from the change of the radio conditions reported from the UE. Therefore, the target node identifies different CHO “profiles” of the same UE using the target cell ID.
Proposal 1.3: Different CHO requests of the same UE are identified with the target cell ID.
2.2	Handling of the RRC reconfiguration
As mentioned above, one of the scenarios for CHO discussed in RAN2 is configuring the UE well in advance (in RRM time scale). In this case, it is perfectly possible that the UE has to be reconfigured before the CHO is executed. RRC already allows for such reconfigurations.
Observation 2.1: According to the RRC specification, the UE remains under the source’s control until CHO is executed. During this time, any RRC reconfiguration is allowed.
There may be various reasons for the reconfiguration. Some concern the radio settings at the source and thus do not concern the target, but others may require change of resource allocation for the UE. If the change is not known at the target, delta configuration is not possible any longer. Full configuration is still possible, but the UE will be configured according to the CHO request, so differently than at the source. In some cases, this will lead to noticeable degradation of user’s perceived quality.
In the chapter above, it is discussed that the multiple preparation known from the legacy HO must be allowed for CHO, too. The differentiating identifier of different CHO requests is the target cell ID. Therefore, exactly the same HO procedure can be used for informing the target node about reconfiguration of the previously accepted CHO request. 
Proposal 2.1: The source cell shall inform the target about relevant resource reconfigurations using the HO Preparation procedure. The procedure is identified as a modification, when already known target cell ID is used.
The word “relevant” above addresses the point that some reconfigurations may be irrelevant for the target node, i.e. such that concern radio configuration in the serving cell. 
Proposal 2.2: It is FFS, if all the RRC reconfigurations shall be informed to the target, as well as exact order of signalling (i.e. shall the source first inform the target and wait for the response, or first reconfigure the UE and then inform the target).
[bookmark: _Hlk16851827]2.3	Cancelling of the accepted CHO from the target side
As discussed in [1], theoretically, the existing Handover Cancel procedure can be reused to cancel a CHO from the target. The only change needed is allowing the target node to use the procedure. This shall not cause any interoperability issues, because a node that does not handle CHO will never trigger a CHO – so will never receive the HO CANCEL from the target.
Observation 3.1: Technically, the existing Handover Cancel procedure can be used “as is” also in case of target-initiated CHO cancel.
However, there is another option. At the last meeting, it was agreed to enable a new class-2 procedure to enable the target to inform the source node that the UE has accessed the target and therefore that the source node may start data forwarding (in case of late forwarding). Currently, the procedure is labelled as “Handover Success”, but it can be easily made more general and used also to cancel the CHO. For example, if its name is changed to “Handover Status”, a new IE can be added with enumerated status information. This could be “success” and “cancel”. 
Observation 3.2: The newly agreed procedure “Handover Success” can be made more general and used also to cancel agreed CHO from the target.
What should be avoided though, is defining yet another new procedure, only to cancel the CHO from the target.
Proposal 3.1: In order to enable the target to cancel already agreed CHO, either the existing Handover Cancel procedure shall be used, or the new Handover Success procedure shall be adapted.
Yet another aspect of the cancelling relates to the multiple preparation: if the target node accepted more than one CHO request for the same UE, shall a HO Cancel relate to all of the requests of the same UE? In order to save signalling, such option shall be allowed, but there may be scenarios where only one request is to be cancelled (e.g. outage of a single target cell). 
Proposal 3.2: The procedure used for CHO cancel shall allow to cancel all requests of the given UE, or only selected requests (identified with the target cell ID).
Since the same applies to the source-initiated CHO cancel, also the source shall have the option to cancel all or selected requests. It is already agreed that the existing HO Cancel procedure will be used, which identifies the UE only, so due to backward-compatibility, the “cancel all” is the default option. However, the procedure may be enhanced to carry optional list of target cell IDs – then, only the listed requests are to be cancelled.
Proposal 3.3: For the source-initiated CHO cancel, the existing HO Cancel procedure shall be enhanced so that a list of target cells to cancel may be included.
3	Conclusions
In this paper we review the open issues identified at the initial discussion at RAN3 #104. The conclusions can be summarized as follows:
For the issue of separate CHO preparations towards different cells of the same target node:
Observation 1.1: Multiple preparation, where more than one Handover preparation is initiate for the same UE, is a legacy mechanism supported in the standard. 
Proposal 1.1: The Handover Preparation procedure, when used for CHO, shall keep the legacy HO principle: providing one target cell in the request, and one HO Command in response.
Proposal 1.2: The multiple preparation known from the legacy HO shall be allowed in case of CHO, too. Therefore, the source node shall be allowed to re-initialise the Handover Preparation procedure for the same UE towards the same or different target node. Any previously accepted CHO request for this UE remain valid.
Proposal 1.3: Different CHO requests of the same UE are identified with the target cell ID.
For the issue of handling of the RRC reconfiguration:
Observation 2.1: According to the RRC specification, the UE remains under the source’s control until CHO is executed. During this time, any RRC reconfiguration is allowed.
Proposal 2.1: The source cell shall inform the target about relevant resource reconfigurations using the HO Preparation procedure. The procedure is identified as a modification, when already known target cell ID is used.
Proposal 2.2: It is FFS, if all the RRC reconfigurations shall be informed to the target, as well as exact order of signalling (i.e. shall the source first inform the target and wait for the response, or first reconfigure the UE and then inform the target).
For the issue of cancelling of the accepted CHO from the target side:
Observation 3.1: Technically, the existing Handover Cancel procedure can be used “as is” also in case of target-initiated CHO cancel.
Observation 3.2: The newly agreed procedure “Handover Success” can be made more general and used also to cancel agreed CHO from the target.
Proposal 3.1: In order to enable the target to cancel already agreed CHO, either the existing Handover Cancel procedure shall be used, or the new Handover Success procedure shall be adapted.
Proposal 3.2: The procedure used for CHO cancel shall allow to cancel all requests of the given UE, or only selected requests (identified with the target cell ID).
Proposal 3.3: For the source-initiated CHO cancel, the existing HO Cancel procedure shall be enhanced so that a list of target cells to cancel may be included.
The above proposals are implemented in 2 text proposals for the BL CRs for Xn [2] and X2 [3].
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