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Introduction
[bookmark: _Toc242573354]In the work item for NR Mobility Enhancements [1], one objective is to improve the robustness at handover. In RAN2#105bis the CHO has been agreed to be supported in NR.
In this contribution we discuss the handling of a HO command and the triggering of measurement reports while the UE is monitoring CHO.
Discussion
Measurement reporting while the UE is monitoring CHO conditions
In NR reconfiguration with sync, measurement configuration/reporting and handovers are independent procedures specified in RRC, even if measurement configuration/reporting may be used by the network to assist handover decisions. It seems obvious that the same principle is considered for CHO and measurement configuration/reporting.
Measurement reporting and CHO are independent RRC procedures.

In RAN2#105bis in Xi’an, the following has been agreed concerning CHO in NR:

Agreements
. . .
d/ The baseline operation for Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.
e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 
. . . 

Hence, the source remains responsible for the UE while the UE monitors CHO triggering conditions. And, consequently, it should be possible that while the UE monitors CHO triggering conditions, requiring the UE to perform measurements, the UE is also performing RRM measurements configured by the network and possibly triggering measurement reports. That may be useful in different manners such as allowing the network to re-configure CHO (e.g. add/remove cells and/or modify CHO configurations) or to trigger a handover.
UE may send measurement reports while monitoring CHO triggering conditions.
In principle, the network could possibly configure the UE with a measurement report associated to an event (e.g. A3 or A5), and, associate the same condition for the triggering of a given CHO. In that case, it could have been ambiguous for the UE whether it should send the measurement report before executing the CHO, or whether it should ignore the measurement report and execute the CHO. In RAN2#106 the following was agreed for CHO in NR:
Agreements
. . . 
5	CHO execution does not trigger measurement report.
6	On cell level A3/A5-like CHO execution condition shall be specified (other events will not be specified without clear justifications)

These agreements could be interpreted as if the network would not be allowed to configure CHO with the same triggering condition associated to a measurement report. Or, it could be interpreted that if the network does that configuration, the UE first executes the CHO and ignores the measurement reporting.
In our understanding, these interpretations are not correct, as the configuration of an event with similar trigger condition for both CHO configuration may be useful. For example, if the network configures a cell-A in frequency F0 for CHO, but still want to be able to perform ordinary handovers in case the UE finds another cell-B in the same frequency F0, the network would benefit in configuring a measurement report if the UE finds cell-B before the condition for cell-A is fulfilled.
This might only be problematic if the triggering cell in the event is allowed to be the same as the one in the CHO execution. Even though this might cause some ambiguity and, if nothing is specified there would be no consistent UE behaviour, one can assume that the network would not let that happen, for example, by black listing the cell(s) with CHO in the same frequency, for similar triggering conditions, to avoid the ambiguity. 
UE may be configured with same trigger condition for CHO and measurement report. Ambiguities on which procedure to execute can be fixed with network implementation e.g. blacklist of CHO cell(s).

HO command while the UE is monitoring CHO conditions
Thanks to possibly transmitted measurement reports sent while the UE monitors CHO triggering conditions, the network could identify new candidate cells for CHO or simply keep trying to trigger an ordinary HO. CHO will typically be triggered when radio conditions of a neighbour cell become significantly better than the source cell, hence, the network may decide to trigger a handover to a UE that has been configured with CHO configuration (i.e. UE that is monitoring CHO trigger conditions). Or, the network may want to trigger inter-frequency HOs for other reasons e.g. load balancing.
The network may e.g. have predicted the UE to move in a different direction than it actually did. As the legacy handover reflects the reality and the conditional handover only a prediction, a legacy handover should be executed when triggered independently of any CHO configuration. 



In fact, the following was agreed in RAN2#105bis for LTE, but not confirmed for NR in RAN2#106: 
Agreements
. . .
2  Conventional handover overrides any configured conditional handover command
. . .

This was addressed in the email discussion of [106#xx][NR and LTE CHO] CHO execution details (Vivo) [2], where most companies seemed to agree that the agreement should also be applicable for NR. 
Upon receiving a HO command while monitoring CHO triggering conditions the UE executes the HO according to the received command (equivalent to the previous LTE agreement).

Handling of CHO configurations upon HO execution
Upon the reception of an ordinary handover command the UE should execute the handover according to the received RRCReconfiguration, even if it is monitoring CHO triggering conditions. One remaining question is how to handle the stored CHO configurations (trigger condition configuration and stored RRCReconfiguration(s) per target candidate) when the UE receives a HO command while monitoring CHO triggering conditions. A similar issue but for CHO execution is treated in [3].
One solution is that the network first sends a message to the UE indicating that the UE shall release the CHO configurations to only then send to the UE an RRCReconfiguration with reconfigurationWithSync (legacy HO command). Or, in case the CHO is configured with a new IE within RRCReconfiguration, one would define the release of CHO configurations before the processing of the source’s configuration. That second option could work, except that in some cases network may want the UE to do the opposite i.e. first re-configure source’s parameters (e.g. measurement configuration) to then apply CHO related configuration. 
Anyways, both approaches seem complicated, and it is simpler to in that case rely on the UE autonomously releasing CHO configurations upon a successful handover execution as most likely a new evaluation needs to be done in the new cell also for this case, at least the stored RRCReconfiguration(s) from target candidates. 
Upon successful HO execution, the UE releases the stored RRCReconfiguration(s) for target candidates that are not applied.

A valid concern from some companies in the email discussion is that the CHO configurations also include measurement related configuration, i.e., something like a pointer to a measurement identifier (associated to a measurement object and possibly a reporting configuration for CHO). In our view, it is also not obvious that these ones have been informed to the target candidates and that each target candidate has prepared its delta configuration having these in account. Hence, it seems reasonable to revisit that once the measurement configuration for CHO has progress further. 
FFS Upon successful HO execution, the UE releases the stored trigger condition configuration associated to RRCReconfiguration(s) for target candidates that are not applied.

Reception of a HO command while performing CHO execution
If a CHO triggering condition is fulfilled and the UE applies a stored RRCReconfiguration, as the source is not aware, it might send a HO command to the UE. In fact it might send any reconfiguration to the UE. 
In the email discussion [2] rapporteur asked what would should be the UE behaviour. Some companies argued that the UE should “fallback” to the HO command in that case. However, in our view, this breaks the RRC principle that the UE shall finish the execution of a message that is applied before processing the next one, as reproduced below, and as also highlighted in [3]:
************************************************************************************************************************
[bookmark: _Toc5284976]5.1.2	General requirements
The UE shall:
1>	process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;
NOTE:	Network may initiate a subsequent procedure prior to receiving the UE's response of a previously initiated procedure.
1>	within a sub-clause execute the steps according to the order specified in the procedural description;
************************************************************************************************************************
Upon applying a stored RRCReconfiguration of a target candidate in CHO execution, according to existing RRC principles, the UE does not process any subsequent HO commands until the procedure is finished.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observations and proposals:
1. UE may send measurement reports while monitoring CHO triggering conditions.
1. UE may be configured with same trigger condition for CHO and measurement report. Ambiguities on which procedure to execute can be fixed with network implementation e.g. blacklist of CHO cell(s).
1. Upon receiving a HO command while monitoring CHO triggering conditions the UE executes the HO according to the received command (equivalent to the previous LTE agreement).
1. Upon successful HO execution, the UE releases the stored RRCReconfiguration(s) for target candidates that are not applied.
1. FFS Upon successful HO execution, the UE releases the stored trigger condition configuration associated to RRCReconfiguration(s) for target candidates that are not applied.
1. Upon applying a stored RRCReconfiguration of a target candidate in CHO execution, according to existing RRC principles, the UE does not process any subsequent HO commands until the procedure is finished.
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