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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#123-bis meeting [1], the group common DCI format 2-X was agreed on CHO triggering mechanism for NES, with the following agreements:
Agreements
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.
In the last RAN2 meeting e-mail discussion [2], with the configuration of "1 normal CHO condition + 1 NES CHO condition", the following two solutions are suggested:
Issue 4-2: 
Configuration details for the NES specific CHO execution condition, downselect from:
	- Add a flag to event configuration (as in the current running CR).
	- Add an “ENMUERATED {true}” to the existing MeasId list.
In this contribution, we will continue discuss the time-based CHO triggering mechanism in the cell switch-off scenario and the configuration details for the NES specific CHO execution condition, and the TP for 38331 is provided.
Discussion
1.1. CHO execution trigger for Cell switch-off
The motivation of adding one bit of DCI 2-X is to implement a uniform CHO trigger in all NES scenarios and all NES UEs. In our perspective, in cell switch-off scenario, it is not necessary to use this signaling, and NES CHO can be triggered more conveniently without the influence of specifications.
For cell switch-off scenario, some companies are concerned that the time-point for cell switching off is not that deterministic as satellite switching in NTN scenarios. However, operators clarified during on-line discussions in RAN2#122 meeting that the typical scenario is:
1. Multi-layer cells deployment (no coverage issue)
2. Scenario:
a. a.	one or more cells from that multi-layer are always switched-off at a scheduled time e.g. 10PM, regardless of the number of UEs, UEs’ on-going traffic, etc at that time
b. b.	all UEs must HO at that time to the leftover cells of the multi-layer (no coverage issue expected)
In such case, the network knows the time when the cell is scheduled to switch-off, so the time-based mechanism for triggering the CHO execution is the most appropriate. And no new specification effort is required since the time-based mechanism introduced in Rel-17 for NTN, i.e., CondEventT1, can be reused as a baseline.
Furthermore, other arguments against this approach have been brought up as follows:
Argument 1: “This trigger requires the UE to know UTC time, so it does not work with a UE without GNSS capability”.
That is not true as UTC is also broadcasted in SIB 9, which is widely deployed across all 5G cellular networks. Hence, the case of a UE unaware of UTC time can be considered as marginal and addressed with legacy HO.
Argument 2: “CondEventT1 has been designed specifically for the NTN usecase and does not really apply to Cell switch-off case”.
Indeed, CondEventT1 is defined as follows [3]:
	[bookmark: _Hlk87969184]CondEvent T1: Time measured at UE becomes more than configured threshold t1-Threshold but is less than t1-Threshold + duration;


where:
	        condEventT1-r17                  SEQUENCE {
            t1-Threshold-r17                 INTEGER (0..549755813887),
            duration-r17                     INTEGER (1..6000)
        }


and:
	duration
This field is used for defining the leaving condition T1-2 for conditional HO event condEventT1. Each step represents 100ms.

	t1-Threshold
The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).


From the above, it appears that CondEventT1 defines a CHO execution time interval, namely [t1, t2], rather than a simple triggering time. And indeed, such interval reflects, in NTN networks, the time during which the candidate cell associated with this CondEventT1 is available for handover (beyond t2, the cell is no longer available). So one can argue that t2 is not needed in the context of cell switch-off. That is true, but a CHO execution interval could also make sense in the cell switch-off case where t1 would be defined as a time ahead of the cell switch-off time, to leave time for the UE to evaluate the other CHO triggering condition (typically CondEvent A4, set with a low-enough threshold), and where t2 would define the deadline time when the cell actually switches off. Therefore, in the scenario of cell switch-off, the existing CondEventT1 can be reused.
Observation 1: In cell switch-off scenario, if the cell is switched-off at a scheduled time, the existing time-based trigger (CondEventT1) is the most appropriate and simplest solution to trigger NES CHO.
Proposal 1: In the cell switched-off at a scheduled time scenario, the time-based trigger (CondEventT1) can be reused to trigger NES CHO. 
1.2. Configuration details for the NES specific CHO execution condition
According to the summary in [2], it is still open on configuration details for the NES specific CHO execution condition.
	Issue 4-2: Configuration details for the NES specific CHO execution condition, downselect from:
· Add a flag to event configuration (as in the current running CR).
· Add an “ENMUERATED {true}” to the existing MeasId list.


Considering Conditions A3 to A5 are already configurable with different threshold values, we can have separate CondReconfigIds for legacy CHO and NES CHO for the same candidate cell. The drawback of the extension is that it reduces the maximum number of candidate cells for CHO and the same RRC configuration message of the candidate cell needs to be sent to the UE twice if separate CondReconfigIds for legacy CHO and NES CHO are configured together. Considering the possible candidate cells for both legacy CHO and CHO with NES are limited, it is acceptable with such redundancy. On the other hand, the principle, the conditional reconfiguration execution is initiated only when both events within one condReconfigId (if configured) are fulfilled, is kept with the option. And the modification of 5.3.5.13.4 is less as we don’t need to cover the cases that UE triggers CHO execution as long as one of the events is satisfied if “1 NES-CHO event + 1 normal event” are configured for one condReconfigId, as shown in the TP in appendix.
​Proposal 2: For the configuration details of NES specific CHO execution condition, add an “ENMUERATED {true}” to the existing MeasId list, and approve the TP in appendix.
Finally, after the below RAN2#122 agreement, it is clear that the use of condEventA4 is no longer restricted to NTN.
Agreements
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario. We will study the time based mechanism
And such restriction should be removed from the field description of condExecutionCond as shown in the TP in Appendix.
​Proposal 3: The restriction that condEventA4 can only be configured for NTN is removed from field description of condExecutionCond.
Conclusion
According to the analysis in section 2, it is observed and proposed:
Observation 1: In cell switch-off scenario, if the cell is switched-off at a scheduled time, the existing time-based trigger (CondEventT1) is the most appropriate and simplest solution to trigger NES CHO.
Proposal 1: In the cell switched-off at a scheduled time scenario, the time-based trigger (CondEventT1) can be reused to trigger NES CHO. 
Proposal 2: For the configuration details of NES specific CHO execution condition, add an “ENMUERATED {true}” to the existing MeasId list, and approve the TP in appendix.
Proposal 3: The restriction that condEventA4 can only be configured for NTN is removed from field description of condExecutionCond.
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<<<<<<<<<<<<<<<<<<<< Start of change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc60776797][bookmark: _Toc139045045]5.3.5.13.4 	Conditional reconfiguration evaluation
The UE shall:
1>	for each condReconfigId within the VarConditionalReconfig:
2>	if the RRCReconfiguration within condRRCReconfig includes the masterCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the masterCellGroup in the received condRRCReconfig to be applicable cell;
2>	else if the RRCReconfiguration within condRRCReconfig includes the secondaryCellGroup including the reconfigurationWithSync:
3>	consider the cell which has a physical cell identity matching the value indicated in the ServingCellConfigCommon included in the reconfigurationWithSync within the secondaryCellGroup within the received condRRCReconfig to be applicable cell;
2>	if condExecutionCondSCG is configured:
3>	in the remainder of the procedure, consider each measId indicated in the condExecutionCondSCG as a measId in the VarMeasConfig associated with the SCG measConfig;
2>	if condExecutionCond is configured:
3>	if it is configured via SRB3 or configured within nr-SCG or within nr-SecondaryCellGroupConfig (specified in TS 36.331[10]) via SRB1:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the SCG measConfig;
3>	else:
4>	in the remainder of the procedure, consider each measId indicated in the condExecutionCond as a measId in the VarMeasConfig associated with the MCG measConfig;
2>	for each measId included in the measIdList within VarMeasConfig indicated in the condExecutionCond or condExecutionCondSCG associated to condReconfigId:
3>	if the condReconfigId  is configured with nes_CondExecutionCond:
4>	if indication concerning NES-specific CHO execution condition is received from lower layers, indicating that the NES-specific CHO execution condition 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 indication concerning NES-specific CHO execution condition is received from lower layers, indicating that the NES-specific CHO execution condition 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;
3> else
43>	if the condEventId is associated with condEventT1, and if the entry condition 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 cell; or
43> if the condEventId is associated with condEventD1, and if the entry conditions 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 cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
43>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and 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:
54>	consider the event associated to that measId to be fulfilled;
43>	if the measId for this event associated with the condReconfigId has been modified; or
43>	if the condEventId is associated with condEventT1, and if the leaving condition 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 cell; or
43> if the condEventId is associated with condEventD1, and 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 cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
43>	if the condEventId is associated with condEventA3, condEventA4 or condEventA5, and 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:
54>	consider the event associated to that measId to be not fulfilled;
2>	if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled
3>	consider the target candidate cell within the stored condRRCReconfig, associated to that
NOTE 1:	Up to 2 MeasId can be configured for each condReconfigId. The conditional reconfiguration event of the 2 MeasId may have the same or different event conditions, triggering quantity, time to trigger, and triggering threshold.
NOTE 2:	Void.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc60777158][bookmark: _Toc139045487][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
[bookmark: _Toc60777200][bookmark: _Toc139045532]–	CondReconfigToAddModList
The IE CondReconfigToAddModList concerns a list of conditional reconfigurations to add or modify, with for each entry the condReconfigId and the associated condExecutionCond/condExecutionCondSCG and condRRCReconfig.
CondReconfigToAddModList information element
-- ASN1START
-- TAG-CONDRECONFIGTOADDMODLIST-START

CondReconfigToAddModList-r16 ::= SEQUENCE (SIZE (1.. maxNrofCondCells-r16)) OF CondReconfigToAddMod-r16

CondReconfigToAddMod-r16 ::=     SEQUENCE {
    condReconfigId-r16               CondReconfigId-r16,
    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M
    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd
    ...,
    [[
    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL,     -- Need M
]]
[[
nes_CondExecutionCond-r18      ENUMERATED {true}          OPTIONAL   -- Need R
]]

}

CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
	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.

	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. 

	nes_CondExecutionCond-r18
Indicate NES-specific CHO execution condition is applied.


<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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