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1. Introduction
[bookmark: _Toc12718547]In this paper, we share some understanding on the usage of condEventA4 in NES in 38.331.
2. Discussion
The following ASN.1 and procedure text has been captured for NES event in CHO.
CondTriggerConfig-r16 ::=        SEQUENCE {
    condEventId                      CHOICE {
        condEventA3                      SEQUENCE {
            a3-Offset                        MeasTriggerQuantityOffset,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        condEventA5                      SEQUENCE {
            a5-Threshold1                    MeasTriggerQuantity,
            a5-Threshold2                    MeasTriggerQuantity,
            hysteresis                       Hysteresis,
            timeToTrigger                    TimeToTrigger
        },
        ...,
        condEventA4-r17                  SEQUENCE {
            a4-Threshold-r17                 MeasTriggerQuantity,
            hysteresis-r17                   Hysteresis,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventD1-r17                  SEQUENCE {
            distanceThreshFromReference1-r17 INTEGER(0.. 65525),
            distanceThreshFromReference2-r17 INTEGER(0.. 65525),
            referenceLocation1-r17           ReferenceLocation-r17,
            referenceLocation2-r17           ReferenceLocation-r17,
            hysteresisLocation-r17           HysteresisLocation-r17,
            timeToTrigger-r17                TimeToTrigger
        },
        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        },
        condEventD2-r18                  SEQUENCE {
            distanceThreshFromReference1-r18 INTEGER(0.. 65525),
            distanceThreshFromReference2-r18 INTEGER(0.. 65525),
            referenceLocation1-r18           ReferenceLocation-r17,
            referenceLocation2-r18           ReferenceLocation-r17,
            hysteresisLocation-r18           HysteresisLocation-r17,
            timeToTrigger-r18                TimeToTrigger
        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18                     ENUMERATED {true}                                OPTIONAL    -- Need R
    ]]

}
3>	else:
4>	if NES mode indication is received from lower layers, indicating that the NES-specific CHO execution condition of the PCell is enabled; and
4>	if the entry condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be fulfilled;
4>	if the measId for this event associated with the condReconfigId has been modified; or
4>	if NES mode indication is received from lower layers, indicating that the NES-specific CHO execution condition of the PCell is disabled; or
4>	if the leaving condition(s) applicable for this event associated with the condReconfigId, i.e. the event corresponding with the condEventId(s) of the corresponding condTriggerConfig within VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
5>	consider the event associated to that measId to be not fulfilled;
2>	if condExecutionCondPSCell is not configured:
3>	if event(s) associated to all measId(s) within condTriggerConfig for the applicable cell are fulfilled:
4>	consider the applicable cell, associated to that condReconfigId, as a triggered cell;
4>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
2>	else:
3>	if event(s) associated to all measId(s), as indicated in the condExecutionCond and condExecutionCondPSCell, within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
4>	consider the target candidate PCell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered PCell;
4>	consider the target candidate PSCell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered PSCell;
4>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5.
2>	if one of the events associated to the measIds within condTriggerConfig for the applicable cell within the stored condRRCReconfig is not configured with nesEvent, and the other event associated to the measIds within condTriggerConfig for the applicable cell within the stored condRRCReconfig is configured with nesEvent, and at least one of them is fulfilled:
3>	consider the applicable cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;

 Figure 1. The structure of the CHO configuration in NR
With the above ASN.1 and procedure, we would have the following cases:
Case 1: nesEvent-r18 is configured for a measId, it is always configured together with the other CHO event as the condEventId field is mandatory present in CondTriggerConfig-r16. The event associated to that measId is fulfilled only when NES mode indication is received from lower layers and the entry condition(s) applicable for this event associated with the condReconfigId is also fulfilled.
For example: measId#1: condTriggerConfig = A4+nesEvent, the event associated to measId#1 is fulfilled when A4 is fulfilled and the NES mode indication is received from lower layer.
	Configuration
	A4 (RSRP)
	nesEvent
	Event for the measId#1 fulfilled?

	measId#1:
condTriggerConfig = A4 (RSRP) +nesEvent
	Y
	N
	N

	
	N
	Y
	N

	
	Y
	Y
	Y

	
	N
	N
	N



Case 2: When one condReconfigId is configured with a measId with nesEvent and a measId without nesEvent, the applicable cell associated with the condReconfigId can be considered as a trigger cell if at least one of the event is fulfilled.
For example, condReconfigId#1 with measId#1 and measId#2
measId#1: condTriggerConfig = A4 (RSRP) +nesEvent
measId#2: condTriggerConfig = A4 (RSRQ)
	Configuration
	Event fulfilled for measId#1 
	Event fulfilled for measId#2
	The applicable cell associated with condReconfigId#1

	condReconfigId#1:
measId#1: condTriggerConfig = A4 (RSRP) +nesEvent
measId#2: condTriggerConfig = A4 (RSRQ)
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At RAN2#122, we reached the agreement that Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario. And the following change has been implemented to reflect this agreement.
	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. For CHO, if the network configures condEventD1 or condEventT1 for a candidate cell, the network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. The network does not configure both condEventD1 and condEventT1 for the same candidate cell. For CHO in terrestrial networks, the network does not indicate a MeasId associated with condEventA4. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.



For case 1, we understand there is valid use case, e.g. the source cell would like to enable NES operation and would move UE to another cell with decent RSRP/RSRQ, i.e. when A4 is fulfilled.
For case 2, there is risk that the CHO is triggered when only A4 is fulfilled, i.e. the highlighted part with A4 (RSRQ) fulfilled for measId#2, which is not consistent with the intention of the RAN2#122 agreement.
To prevent case 2, we understand the following limitation should be added to ensure that A4 will only be configured together with the nesEvent.
Proposal 1: For CHO in terrestrial networks, the network can indicate a MeasId associated with condEventA4 only when nesEvent is also configured.
Proposal 2: Agree the text proposal for clarification on condEventA4 in NES.
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1: For CHO in terrestrial networks, the network can indicate a MeasId associated with condEventA4 only when nesEvent is also configured.
Proposal 2: Agree the text proposal for clarification on condEventA4 in NES.
4. Text proposal for condEventA4 in NES
	CondReconfigToAddMod field descriptions

	condExecutionCond
The execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for CHO, CPA, intra-SN CPC without MN involvement, or MN initiated inter-SN CPC. When configuring 2 triggering events (Meas Ids) for a candidate cell, the network ensures that both refer to the same measObject. The network configures at most one from condEventD1, condEventD2 or condEventT1 for the same candidate cell. For CHO in terrestrial networks, the network can indicate a MeasId associated with condEventA4 only when nesEvent is also configured. For CPA and for MN-initiated inter-SN CPC, the network only indicates MeasId(s) associated with condEventA4. For intra-SN CPC, the network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condExecutionCondPSCell
The execution condition that needs to be fulfilled for the associated PSCell in order to trigger the execution of a conditional reconfiguration for CHO with candidate SCG(s). The Meas Ids refer to the measConfig associated with the MCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. The network only indicates MeasId(s) associated with condEventA4.

	condExecutionCondSCG
Contains execution condition that needs to be fulfilled in order to trigger the execution of a conditional reconfiguration for SN initiated inter-SN CPC. The Meas Ids refer to the measConfig associated with the SCG. When configuring 2 triggering events (Meas Ids) for a candidate cell, network ensures that both refer to the same measObject. For each condReconfigId, the network always configures either condExecutionCond or condExecutionCondSCG (not both). The network only indicates MeasId(s) associated with condEventA3 or condEventA5.

	condRRCReconfig
The RRCReconfiguration message to be applied when the condition(s) are fulfilled. The RRCReconfiguration message contained in condRRCReconfig cannot contain the field conditionalReconfiguration or the field daps-Config.

	scpac-ConfigComplete
This field indicates whether the configuration contained in condRRCReconfig for subsequent CPAC is a complete configuration.

	subsequentCondReconfig
Contains the execution conditions that need to be fulfilled in order to trigger the execution of a subsequent CPAC. If the field is configured, the configuration of candidate PSCells for subsequent CPAC is supported. The subsequent execution condition is used for conditional reconfiguration evaluation for other candidate cells when the RRCReconfiguration message contained in condRRCReconfig has been applied.



5. Annex-Agreements for CHO in NES
RAN2#121bis-e:
-	RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
-	For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”
-	As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO.
RAN2#122
1.	We will have a CHO solution that considers NES mode of at least source cell.  
2.	We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   FFS on how this is achieved in RRC
3.	We will not introduce new L1 signalling for the purpose of CHO
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario. We will study the time based mechanism
RAN2#123
1	We will support the CHO triggers for the use case of turning off the cell 
2	(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.
3	Do not consider using an indication in SIB1 for triggering NES CHO execution condition
RAN2#123bis
Group common DCI format 2-X is reused to notify the UE that source cell is entering NES mode.
•	add one bit of DCI 2-X to trigger both use cases of Cell DTX/DRX activation and cell turning off. RAN2 send LS to RAN1 to request this signaling change.
RAN2 will not specify anything related to target cell NES mode for CHO
RAN2#124
If one condReconfigId is configured with one legacy and one NES-specific CHO execution events, the UE triggers CHO execution as long as one of the events is fulfilled.
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