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1 Introduction
In RAN#80 a new work item on NR mobility enhancements was approved [1]. 

RAN2 discussed applicability of conditional handover for NR in RAN2#105bis [2] and following initial agreements were made: 

0:
CHO is introduced in NR to solve robustness/reliability issue.

1:The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

c/ Support configuration of one or more candidate cells for conditional handover;

=>
FFS how many candidate cells (UE and network impacts should be clarified).

=>
FFS how to include the CHO conditions in UE configuration

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. 

f/ 
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.

2
Cell level quality is used as baseline for CHO execution condition;

FFS: on whether beam quality is used as input for CHO execution condition.

3
 RS type SSB can be used

FFS: CSI-RS, use of more than one RS type

4
Ax events (entry condition) are used for CHO execution condition and A3/5 as baseline

FFS: on other events

5
Trigger quantity for CHO execution condition(RSRP, RSRQ or RS-SINR) is configured by network. 

FFS: on multiple quantities.

FFS: Enhancements to the above CHO framework to specifically address usage in FR2 (e.g. address high number of handovers, RLFs, etc)
The procedural details of conditional handover is addressed in a companion contribution [3]. This contribution discusses further details on the triggers applicable for execution of conditional handover procedure. The updated contribution provides updated proposals based on FFS from the last meeting.
2 Triggers for conditional handover
One of the important component of conditional handover functionality is the configuration of trigger conditions. The framework to configure trigger conditions for conditional handover should be flexible enough to define various impairment conditions. It was agreed in [4] that Ax events are used for CHO execution condition and A3/A5 can be taken as baseline. Legacy connected mode measurement behaviour can be controlled by s-measure configuration. To avoid unncesscary power consumption, the UE does not start neighbor measurements when the serving cell is above s-measure.We think similar rules should apply for monitoring of trigger conditions. For example, it is possible that the UE receives conditional handover without a prior transmission of measurement report. In this case, the UE does not have to start monitoring trigger conditions until the serving cell RSRP goes below s-measure. In another example, the serving cell may become better after a conditional handover command is received and monitoring of trigger conditions have started. In this case, the UE may stop monitoring conditions if the serving cell RSRP goes above s-measure. 

Proposal 1:
The UE monitors trigger conditions when the serving RSRP is below the s-measure (if configured).

In last meeting it was agreed that trigger quantity for CHO execution (RSRP, RSRQ or RS-SINR) is configured by network. It as also agreed to use RS type SSB for trigger conditions. Similar to the measurement quantity, the baseline NR measurement procedure supports configuration of RS type, SSB or CSI-RS. For the baseline handover, the network can use measurement results based on either type of RS to make handover decision. It should then be possible to trigger conditional handover based on configurable RS type. 
Proposal 2:
Support configuration of RS type (e.g. SSB, CSI-RS) for triggering conditional handover. 

In case of NR, there could be benefical to consider trigger conditions not just based on cell quality, but also based on beam results in case of multi-beams. In some cases, it may be desirable to trigger a handover based on the quality of best beam in addition to cell quality. For example there could be scenario where the cell quality of serving and neighbor cells are equal or similar, but the UE detects more number of good beams in a candidate cell when compared to good beams in serving cell. Having more beams improves the robustness as it can mitigate a sudden beam blockage using the fast beam recovery procedure defined in NR. Thus it may be beneficial to allow for configuration of conditional handover triggers based on number of beams above a threshold. This approach will also be consistent with cell reselection criteria, where the candidate was determined based on number of beams above the threshold among cells within a range.
Proposal 3:
NR allows for configuration of trigger conditions based on beams quality in addition to cell quality. FFS the exact condition (e.g. number of beams above threshold or quality of the best beam). 
Similar to LTE mobility enhancement [2], NR should support configuration of one or more candidate cells for conditional handover. It should be possible that UE may receive multiple conditional reconfigurations without the need for explicit measurement report, based network’s knowledge of specific deployment, for example in a high speed train scenario. When multiple candidate cells are configured, it can then be questioned whether single or multiple trigger conditions are needed. We think that conditional handover should allow for flexible configuration of trigger conditions, as these are largely driven by specific deployment considerations. For example, it should be possible to configure same trigger condition but different thresholds for different candidate cells if required. For example, it should be possible to configure different trigger conditions for different candidate cells if required. 
Proposal 4:
Conditional handover does not restrict configuration of single trigger condition for all the candidate cells when multiple candidate cells are configured.
UE should monitor the trigger conditions associated with each of the stored conditional reconfiguration. It is possible that multiple trigger conditions are satisfied at the same time. We believe that rules to select/prioritize which condidtional handover to apply should be defined or be explicitly configured by the network. One option could be that an explicit priority may be configured for each conditional handover and the UE evaluates the trigger conditions based on the priority. 
Proposal 5:
When multiple cells have trigger conditions satisfied, the criteria to select a target cell can be explicitly configured by the network.
If no explicit priority is configured, then the UE can select the conditional handover associated with the candidate cell with best cell quality as long as the trigger quantities are same. It is FFS how to select a target cell when the trigger quantities are different for e.g. RSRP for one cell and RSRQ for other. 
Proposal 6:
When multiple cells have trigger conditions satisfied, the UE selects the strongest target cell, if the selection criteria is not explicitly configured by the network and the trigger quantites are same. FFS for other cases. 
It is expected that the handover failure rates are decreased considerably with introduction of conditional handover. But at the same time it is necessary to discuss how the UE handles failure cases, if one occurs. One failure case could be a radio link failure in source cell before the trigger condition associated with conditional handover is satisfied. Another failure condition could be failure to access target cell within T304 expiry leading to re-estblishment. In both of these cases, if the UE selects a cell which already has a conditional handover configuration and if such conditional handover is not expired (i.e. the conditional handover is still valid), the UE should then apply the conditional handover towards the cell instead of re-establishment. This approach could increase the applicability of conditional handover leading to reduced interruption time, achieves failure rates close to zero and reduces the burden on the network to get precise configuration of trigger conditions.
Proposal 7:
The UE can apply conditional handover instead of a re-establishment towards a candidate cell whose validity is not expired.
3 Conclusion

In this contribution, we discussed details of conditional handover and  based on the discussions the following proposals were made:

Proposal 1:
The UE monitors trigger conditions when the serving RSRP is below the s-measure (if configured).

Proposal 2:
Support configuration of RS type (e.g. SSB, CSI-RS) for triggering conditional handover. 

Proposal 3:
NR allows for configuration of trigger conditions based on beams quality in addition to cell quality. FFS the exact condition (e.g. number of beams above threshold or quality of the best beam). 

Proposal 4:
Conditional handover does not restrict configuration of single trigger condition for all the candidate cells when multiple candidate cells are configured.
Proposal 5:
When multiple cells have trigger conditions satisfied, the criteria to select a target cell can be explicitly configured by the network.
Proposal 6:
When multiple cells have trigger conditions satisfied, the UE selects the strongest target cell, if the selection criteria is not explicitly configured by the network and the trigger quantites are same. FFS for other cases. 

Proposal 7:
The UE can apply conditional handover instead of a re-establishment towards a candidate cell whose validity is not expired.
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