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1. Introduction
The following agreements are made for conditional handover at RAN2#105bis:
	Agreements
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;
[bookmark: OLE_LINK4]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)


In this contribution, we share some views on the configuration of CHO triggering conditions in NR.
2. [bookmark: OLE_LINK1]Discussion
The baseline operation for Conditional HO procedure in NR assumes HO command type of message contains HO execution condition(s) and dedicated RRC configuration(s). It’s straightforward that the dedicated RRC configuration(s) should be completely generated by the target, just like what we do in the legacy handover procedure. The question is whether the CHO execution condition(s) is generated by the source or the target?
Generally speaking, it’s possible to configure the CHO execution condition(s) either by the source or the target. However, it should be noted that in the current specification, the MeasConfig is configured by the source. So from this perspective, the simplest is to let the source cell configure the CHO execution condition(s). Otherwise, new procedures should be specified to let the target configure the CHO execution condition(s), e.g. based on the SourceMeasConfig transferred from the source, which is a substantially different model.
Proposal 1: The CHO execution condition(s) included in the HO command type of message is generated by the source cell.
One or more candidate cells can be supported. Then it should be discussed whether single CHO execution condition(s) is configured for all the candidate cells or separate CHO execution condition(s) are configured for each individual candidate cells? Different candidate cells may have different radio conditions. So we should have the flexibility to allow the network to configure separate CHO execution condition(s) for each individual candidate cells.
Proposal 2: Separate CHO execution condition(s) can be configured for each individual candidate cells.
At RAN2#105bis, it is agreed that Ax measurement events are used for CHO execution condition. However, up to now, it is unclear how to define a CHO execution condition, e.g. define by a reporting configuration, a measurement object, a measurement identity or any other format? In the legacy handover, the network makes a radio quality based handover decision based on the measurement report from the UE. While in CHO, the difference on this aspect is merely that once the CHO execution condition is met, the UE initiates handover to the target directly instead of sending the measurement report to the network and then waiting for the HO CMD from the network. So the simplest and straightforward is to define a CHO execution condition by the measurement identity, which identifies a measurement configuration via linking a measurement object and a reporting configuration.
Proposal 3: Define a CHO execution condition by the measurement identity which identifies a measurement configuration.
If proposal 3 is agreed, then the next question is whether only one single execution condition (i.e. one single measurement identity) or multiple execution conditions (i.e. multiple measurement identities) can be configured for a single candidate cell? 
In our opinion, it would be beneficial to configure more than one CHO execution conditions for a single candidate cell in some situations. At RAN2#105bis, it is agreed that Ax measurement events are used for CHO execution condition and A3/5 as baseline. So let’s take event A5 as an example, the network should be allowed to configure more than one execution conditions for a single candidate cell, e.g.:
Condtion1 (A5 event with lower threshold for serving and neighbour): Thresh1 = -110; Thresh2 = -100; 
Condition2 (A5 event with higher threshold for serving and neighbour): Thresh1 = -100; Thresh2 = -90;
With the above two conditions, typically, Conditional handover will be initiated when Condition2 is fulfilled. However, if the serving quality deteriorates dramatically, e.g. below -110 due to shadow or blockage etc., while the candidate quality is somehow good for camping, e.g. above -100, Condition1 is fulfilled and the UE can initiate handover to the candidate. RLF can be avoided in this particular case. 
In addition, just like the legacy handover procedure, it is agreed at RAN2#105bis that a single trigger quantity for CHO execution condition (RSRP, RSRQ or RS-SINR) is configured by network. While one open issue is whether multiple trigger quantities are allowed for CHO execution condition. In our opinion, there’s no strong justification to deviate from the baseline of the current mechanism due to the introduction of Conditional handover. Configuration of multiple trigger quantities in the ReportConfig (i.e. for a CHO execution condition) would complicate the event evaluation behavior. In other words, only one single trigger quantity (RSRP, RSRQ or RS-SINR) can be configured for a CHO execution condition. However, in a real network deployment, the network may wish to handover the UE to a neighbour cell when multiple quantities (e.g. RSRP and RSRQ) of the neighbour cell are good enough. To facilitate such kind of operation, the network should be allowed to configure more than one execution conditions (i.e. more than one measID) for a single candidate cell, e.g. one condition configured with trigger quantity RSRP and the other configured with trigger quantity RSRQ. The UE accesses the candidate cell when both the relevant conditions are met.
Proposal 4: Only one single trigger quantity (RSRP, RSRQ or RS-SINR) can be configured for a CHO execution condition.
It is agreed at RAN2#105bis that RS type SSB can be used for CHO execution condition. And it is FFS whether CSI-RS can be used and whether more than one RS type can be used for CHO execution condition. The legacy intra-NR handover decision can be made based on a measurement report triggered by the CSI-RS. The difference between the legacy HO and CHO on this aspect is merely that once the CHO execution condition is met, the UE initiates handover to the target directly instead of sending the measurement report to the network and then waiting for the HO CMD from the network. So we find no reason why not to support CSI-RS for CHO execution condition. 
Proposal 5: RS type CSI-RS can be used for CHO execution condition.
Then regarding whether to support more than one RS type for the CHO execution condition, similar as the discussion for the trigger quantity, we agree that in a real network deployment, the network may wish to handover the UE to a neighbour cell when both RS types of the neighbour cell are good enough. However, it doesn’t mean that we should support configuring both RS type in a single ReportConfig (i.e. for a CHO execution condition). Configuration of both RS types in the ReportConfig would complicate the event evaluation behavior. In other words, only one single RS type (SSB or CSI-RS) can be configured for a CHO execution condition. Nevertheless, to make it possible that the CHO is triggered when the both RS types are good enough, the network should be allowed to configure more than one execution conditions (i.e. more than one measID) for a single candidate cell, e.g. one condition configured with RS type SSB and the other configured with RS type CSI-RS. The UE accesses the candidate cell when both the relevant conditions are met.
Proposal 6: Only one single RS type (SSB or CSI-RS) can be configured for a CHO execution condition.
Proposal 7: Support configuring one or more CHO execution conditions for a single candidate cell.  
At RAN2#105bis, it is agreed that cell level quality is used as baseline for CHO execution condition. However, the FFS issue is whether beam quality is used as input for CHO execution condition. In the legacy handover procedure, the UE includes beam level information per the network request. The main purpose is to facilitate the network to configure beam specific CFRA resources. In addition, the network may also utilize the beam level information to make handover decisions. However, how to make handover decisions with the consideration of beam level information is left to network implementation.
Observation 1: How to utilize the beam level information to make handover decision is left to network implementation in the legacy handover procedure.
The UE can operate in a broad frequency range in NR, i.e. FR1 from 450 MHz to 6G and FR2 from 24. 25 GHz to 52.6 GHz. The beamwidth on FR1 and FR2 can be quite different. Given that, a cell on FR2 with more qualified number of beams doesn’t necessary mean that it is better than a cell on FR1 with less qualified number of beams, assuming the two cells are with the same cell level quality. 
Observation 2: A cell on FR2 with more qualified number of beams doesn’t necessary mean that it is better than a cell on FR1 with less qualified number of beams, assuming the two cells are with the same cell level quality.
In addition, in the connected state, measurement can be performed based on SSB or CSI-RS. According to the above analysis, it’s straightforward to support CSI-RS also for CHO execution condition. As is known, the beamwidth of SSB and CSI-RS can be quite different. For example, typically the beamwidth of CSI-RS would be much narrower than the beamwidth of SSB. So similar, a cell measured via CSI-RS with more qualified number of beams doesn’t necessary mean that it is better than a cell measured via SSB with less qualified number of beams, assuming the two cells are with the same cell level quality.
Observation 3: A cell measured via CSI-RS with more qualified number of beams doesn’t necessary mean that it is better than a cell measured via SSB with less qualified number of beams, assuming the two cells are with the same cell level quality.
So given the above, in our opinion, it’s hard to specify the beam quality as an input for CHO execution condition. How to use the beam quality for CHO execution condition should be left to UE implementation.
Proposal 8: Not to specify the beam quality as an input for CHO execution condition. 
3. Conclusion and proposals
In this contribution, we share some views on the configuration of CHO execution condition(s) with the following observations and proposals:
Proposal 1: The CHO execution condition(s) included in the HO command type of message is generated by the source cell.
Proposal 2: Separate CHO execution condition(s) can be configured for each individual candidate cells.
Proposal 3: Define a CHO execution condition by the measurement identity which identifies a measurement configuration.
Proposal 4: Only one single trigger quantity (RSRP, RSRQ or RS-SINR) can be configured for a CHO execution condition.
Proposal 5: RS type CSI-RS can be used for CHO execution condition.
Proposal 6: Only one single RS type (SSB or CSI-RS) can be configured for a CHO execution condition.
Proposal 7: Support configuring one or more CHO execution conditions for a single candidate cell.  
Observation 1: How to utilize the beam level information to make handover decision is left to network implementation in the legacy handover procedure.
Observation 2: A cell on FR2 with more qualified number of beams doesn’t necessary mean that it is better than a cell on FR1 with less qualified number of beams, assuming the two cells are with the same cell level quality.
Observation 3: A cell measured via CSI-RS with more qualified number of beams doesn’t necessary mean that it is better than a cell measured via SSB with less qualified number of beams, assuming the two cells are with the same cell level quality.
Proposal 8: Not to specify the beam quality as an input for CHO execution condition. 




