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1. Introduction
At previous meetings, the following agreements are made for configuration of CHO execution condition(s):
1:	Separate CHO execution condition(s) can be configured for each individual candidate cells.
2	Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)
3	As a baseline CHO can be triggered based on a condition consisting of a single event, single RS type, singe quantity.
3.1	The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR
3.2	The single RS type can be configured to be SSB or CSI-RS

2	The source cell decides on the condition for the execution of CHO. 
3	The source cell adds the condition for the execution of CHO to the RRC message sent to UE.
4	Multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled.
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)

7	Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability.
8	TTT is supported for CHO condition (as per legacy configuration)
In this contribution, we share some views on optimization on CHO triggering configuration.
2. [bookmark: OLE_LINK1]Discussion
2.1 Reuse the existing measID for configuration of CHO execution condition
It was agreed at RAN2#106 to define a CHO execution condition by the measurement identity which identifies a measurement configuration. And a CHO specific report configuration (i.e. cho-TriggerConfig) is introduced in the RRC running CR for the CHO execution condition. However, considering same parts of measurement configuration for CHO execution conditions are similar with measurements configured for other RRM purpose, we can consider to reuse the existing measurement configuration to reduce the signaling overhead.
The measurement configuration consists of measObject and reportConfig, in which two configurations are linked with measID. Typically, the configuration of measObject remains the same for the purpose of triggering CHO report (i.e. CHO preparation) and CHO execution. While for reportConfig, it is agreed that A3/A5 are used for CHO execution condition. To avoid the unnecessary preparing of candidate cells, the trigger of CHO report (i.e. CHO preparation) is better to be based on A3/A5 too. So it’s likely that most of parameters of the reportConfig (e.g. TTT, hysteresis, rsType) are identical for triggering CHO report and CHO execution except the a3-Offset or a5-Threshold. In addition, analysis [1] shows that threshold/offset for CHO execution can be set a little bit higher than baseline (i.e. the conventional handover). The measurement configuration for triggering conventional HO can also be considered for CHO triggering condition except the threshold/offset value.
Observation 1: The measurement configuration (i.e. measId, measObject and reportConfig) may remain the same for the purpose of RRM measurement (e.g. CHO preparation, triggering conventional HO) and CHO execution condition except the a3-Offset or a5-Threshold.
Thus, we can consider to reuse the existing measID configured for other RRM purpose with additional a3-Offset or a5-Threshold as CHO execution condition. In this way, no CHO specific reportConfig and new measID are required. Considering at most 8 candidate cells and corresponding at most 16 execution conditions can be configured for the UE, reusing the existing measurement configuration can greatly reduce the signaling overhead.
Observation 2: The signaling overhead can be greatly reduced in case of reusing existing measurement configuration for CHO triggering conditions.
Based on the observations above, we provide the following proposal:
Proposal 1: The network can configure the existing measID with additional a3-Offset or a5-Threshold as the CHO execution condition in the RRCReconfiguration/RRCConnectionReconfiguration message.

2.2 Multiple triggering conditions
At RAN2#107, it was agreed that multiple triggering conditions (using “and”) for CHO execution can be allowed to configure for a single candidate cell. And at most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously. However, we also see some benefits to configure more than one CHO execution conditions (using “or”) for a single candidate cell in some situations. Namely, upon any one of execution conditions for a single candidate cell is met, the UE shall trigger the CHO execution. At RAN2#106, it was agreed that A3/A5-like CHO execution condition shall be specified. So let’s take event A5 as an example, two execution conditions are configured with different thresholds:
Condition1 (A5 event with lower threshold for serving cell and neighbour cell): Thresh1 = -110; Thresh2 = -100; 
Condition2 (A5 event with higher threshold for serving cell and neighbour cell): Thresh1 = -100; Thresh2 = -90;
With two conditions above, typically, CHO 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 trigger the CHO execution to the candidate. In this way, RLF can be avoided in case the serving cell quality deteriorates greatly during monitoring CHO execution conditions. 
Although the current signaling structure allows to configure multiple CHO candidates with the same CHO container but different execution conditions (i.e. actually triggering CHO execution of the same candidate cell under different execution conditions), the redundant CHO container configuration shall largely increase signaling overhead. Thus, we think it’s better to allow configuring multiple triggering conditions (using “or”) linked with a single candidate cell (i.e. a single CHO container). Besides, based on proposal 1, it’s easy to configure multiple execution conditions for a single candidate cell by just configuring different threshold/offset values with the same measID.
Proposal 2: Allow configuring multiple CHO execution conditions (using “or”) of a single candidate cell.
If proposal 2 is supported, the network can configure multiple triggering conditions (using “and” and/or “or”) for a single candidate cell. So the network needs to clearly indicate the relationship among multiple triggering conditions, i.e. whether using “and” or “or”. In order to facilitate the configuration of multiple CHO execution conditions for different purpose, the network can configure multiple triggering condition sets for each candidate cell. For each triggering condition sets, multiple triggering conditions are included. And the network can indicate the relationship among various triggering conditions of one triggering condition set as either “and” or “or”. Then the relationship among multiple triggering condition sets can be inferred from the indication, which is contrary to the relationship among various triggering conditions of one trigger condition set. For example, three triggering conditions are configured for a single candidate cell. Condition1 and Condition2 are included in the first triggering condition set, while Condition3 is in the second triggering condition set. If the indicator that indicates the relationship among various triggering conditions of one triggering condition set as “and”, the UE shall trigger CHO execution when both Condition1 and Condition2 are fulfilled, or when Condition3 is fulfilled. While if the indicator is set as “or”, the UE shall trigger CHO execution when both Condition1 and Condition3 are fulfilled, or when both Condition2 and Condition3 are fulfilled. 
Proposal 3: For each candidate cell, multiple triggering condition sets can be configured. For each triggering condition set, multiple triggering conditions can be configured, and the relationship among the triggering conditions of one set can be either “and” or “or”, which is configurable by the network.

2.3 Signaling structure of CHO execution condition
Based on the signaling structure of CHO configuration in the current RRC running CR and the proposals above, taking NR as example, we show a possible signaling structure of CHO execution condition as follows.
–	CHO-ConfigToAddModList
The IE CHO-ConfigToAddModList contains a list of CHO configuration to add or modify, with for each entry the cho-ConfigId and the associated cho-ExecutionCondList and cho-RRCReconfig.
CHO-ConfigToAddModList information element
-- ASN1START
-- TAG-CHO-CONFIGTOADDMODLIST-START

CHO-ConfigToAddModList-r16 ::=                    SEQUENCE {
    cho-ExecutionCondList-r16                           SEQUENCE (SIZE (1..maxExecutionCondSet)) OF CHO-ExecutionCondSet-r16,
cho-RRCReconfig-r16                                  OCTET STRING (CONTAINING RRCReconfiguration)  OPTIONAL,    -- Need S,
cho-ExecutionCondRelationship                      ENUMERATED {and, or}     OPTIONAL,   -- Need R
     ...
}
CHO-ExecutionCondSet-r16 ::=                   SEQUENCE (SIZE (1..maxExecutionCondEachSet)) OF CHO-ExecutionCond-r16,

CHO-ExecutionCond-r16 ::=                    SEQUENCE {
measID                                           MeasID,
a3-Offset                                       MeasTriggerQuantityOffset,   OPTIONAL,   -- Need R
a5-Threshold1                                   MeasTriggerQuantity,         OPTIONAL,   -- Need R
a5-Threshold2                                   MeasTriggerQuantity,         OPTIONAL,   -- Need R
...
}

-- TAG-CHO-CONFIGTOADDMODLIST-STOP
-- ASN1STOP

	CHO-ConfigToAddMod field descriptions

	cho-ExecutionCondList
List of execution conditions.

	cho-RRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The field is mandatory present when a cho-ConfigId is being added. Otherwise, when the cho-ExecutionCond associated to a cho-ConfigId is being modified it is optionally present and the UE uses the stored value if the field is absent. 

	cho-ExecutionCondRelationship
Indicates the relationship among multiple execution conditions within a execution condition set. If the field is set to and, all execution conditions within the set need to be fulfilled in order to trigger the execution of a conditional handover. If the field is set to or, one of execution conditions within the set needs to be fulfilled in order to trigger the execution of a conditional handover.

	cho-ExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional handover.



Proposal 4: Adopt the proposed ASN.1 structure for CHO execution condition configuration.
3. Conclusion and proposals
In this contribution, we discuss some signaling optimization on CHO triggering configuration and give the following observations and proposals:
Observation 1: The measurement configuration (i.e. measId, measObject and reportConfig) may remain the same for the purpose of RRM measurement (e.g. CHO preparation, triggering conventional HO) and CHO execution condition except the a3-Offset or a5-Threshold.
Observation 2: The signaling overhead can be greatly reduced in case of reusing existing measurement configuration for CHO triggering conditions.
Proposal 1: The network can configure the existing measID with additional a3-Offset or a5-Threshold as the CHO execution condition in the RRCReconfiguration/RRCConnectionReconfiguration message.
Proposal 2: Allow configuring multiple CHO execution conditions (using “or”) of a single candidate cell.
Proposal 3: For each candidate cell, multiple triggering condition sets can be configured. For each triggering condition set, multiple triggering conditions can be configured, and the relationship among the triggering conditions of one set can be either “and” or “or”, which is configurable by the network.
Proposal 4: Adopt the proposed ASN.1 structure for CHO execution condition configuration.
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