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1 Introduction
The Network Energy saving (NES) WID RP-223540 was agreed in RAN#98-e [1], the WI objective on CHO enhancement for NES is copied below: 4. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


In RAN2#121b-e [2], RAN2 agreed to make enhancement in CHO based on source cell entering NES mode.
Agreements
-	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
And in RAN2#122 [3], it was further agreed to introduce a specific NES CHO execution condition based on source cell NES mode.
Agreements
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
In this contribution, we share our view on details of NES specific NES CHO execution condition based on source cell's NES mode. And examples of RRC changes for different signaling alternatives are provided in Appendix.
2 Discussion 
During the online discussion of RAN2#122 [3], there were some confusion about "CHO execution condition". So, it seems different companies may have different understandings on the agreements. Thus, we first provide a brief overview on Rel-16 / Rel-17 CHO. Then, we discuss expected UE behavior upon source cell entering "NES mode". Finally, we discuss the detailed signaling options for the UE to determine source cell entering "NES mode". 
2.1 Brief overview on Rel-16/Rel-17 CHO 
CHO was introduced in Rel-16 [4]. The basic RRC signaling and procedure can be found in Figure.1 and Figure. 2.
 [image: A diagram of a cell

Description automatically generated with low confidence]
Figure.1 Illustration of legacy CHO RRC signaling 
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Figure.2 Illustration of legacy CHO procedure 
As mentioned before, in RAN2#122 [3], it seems there were some confusion between "CHO evaluation" and "CHO execution". We clarify their difference.
· CHO evaluation: 
· The UE starts CHO condition evaluation (i.e. conExecutionCond) upon reception of CHO command. 
· Up to 2 MeasIDs can be configured to associate with one conExecutionCond, where one MeasID is mapped to one MO and one CondEvent (A3/A5/A4/T1/D1).
· Event T1/D1 (time/location based event) is always configured together with event A3/A4/A5 (measurement based event).
· The UE will consider one target cell as a "triggered cell" when:
· If only one MeasId is configured and when the entry condition is fulfilled.
· If two MeasIDs are configured, when the entry conditions for the both events are fulfilled at the same time.
· CHO execution: 
· The UE starts CHO execution as long as one target cell is "triggered cell": 
· If there is only one triggered cell, UE applies the stored handover command immediately. 
· If more than one triggered cells, it is up to UE implementation to select the final target cell.
2.2 Expected UE behavior upon source cell entering "NES mode" 
2.2.1 What is "NES specific CHO execution condition"?
Note that RAN2#122 [3] agreed to introduce a specific NES CHO execution condition based source cell NES mode.
Agreements
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
According to recap of basic concept of CHO in section 2.1, our understanding is that one CondEvent of conExecutionCond is associated with source cell NES mode (i.e., CondEvent associated with the NES mode is not evaluated until source cell enters NES mode). We can take below two cases as example for illustration:
· Case 1): Source cell will enter NES mode by turning it off 
· In this case, source cell will not serve any UE after it is turned off. Thus, all the NES capable UE(s) served by source cell are expected to execute CHO, even if serving cell RSRP is still good. 
· Correspondingly, the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) can be an A4 event, so that only RSRP/RSRQ of candidate target cell is evaluated (i.e. no need to care serving cell radio quality).
· Case 2): Source cell will enter NES mode by activating Cell DTX / DRX
· In this case, the UE's QoS will be degraded after source cell activates Cell DTX / DRX. Thus, if none of candidate target cell are triggered cell, the NES capable UE(s) can still stay in source cell. 
· Correspondingly, the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) can be an A5 event with looser RSRP/RSRQ threshold on neighbor cell.  
Observation 1: Two examples of NES specific CHO execution condition based on source cell NES mode:
· Example 1 (source cell enters NES mode by turning off): the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) is configured to use A4 event, so that only RSRP/RSRQ of candidate target cell is evaluated (i.e. no need to care serving cell radio quality).
· Example 2 (source cell enters NES mode by activating Cell DTX/DRX): the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) can be an A5 event with looser RSRP/RSRQ threshold on neighbor cell.
An example of ASN.1 change is illustrated below. gNB configures condExecutionCond-r16 with 1 or 2 CondEvent identified by its MeasId. And the new Rel-18 IE NEScondExecutionCond-r18 indicates which CondEvent (i.e. 1st or 2nd MeasID) is NES specific execution condition.
-- 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
    ]]
    [[
    NEScondExecutionCond-r18    INTEGER(1..2)                                             OPTIONAL     -- Need M
    ]]
}
 
CondReconfigExecCondSCG-r17 ::=  SEQUENCE (SIZE (1..2)) OF MeasId

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
 
We think RAN2 should confirm the understanding:
Proposal 1: RAN2 confirm that "a specific NES CHO execution condition based source cell NES mode" means one CondEvent of conExecutionCond is associated with source cell NES mode (i.e., the CondEvent associated with the NES mode is not evaluated until source cell is entering NES mode).
And according to below agreement, Event A3 / A4 / A5 can be configured as NES specific CHO execution condition.  
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
Thus, we also think RAN2 can confirm below understanding based on Observation 1:
Proposal 2: When the UE determines that source cell is entering NES mode, the UE evaluates candidate target cells with a NES specific execution condition, which may be a CondEvent A3/A5 with a looser threshold or a CondEvent A4 which only evaluates radio condition of neighbor cell. 
2.2.2 Whether normal CHO execution condition can also be configured?
With our clarification in Proposal 1 and Proposal 2, the new concept of NES specific CHO execution condition basically means a CHO execution condition with delayed evaluation. This is different from normal CHO execution condition (i.e. legacy CHO execution condition NOT associated with source cell NES mode) which the UE immediately starts evaluation upon reception of the CHO configuration. 
Observation 2: NES specific CHO execution condition is delayed evaluated. This is different from normal CHO execution condition which the UE immediately starts evaluation upon reception of the CHO configuration. 
Thus, a followed question is whether normal CHO execution condition can also be configured together. Please note in RAN2#121b-e [2], below agreements were made:
Agreements
1) RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details
2) 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”
3) As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO
In our understanding, the highlighted 2nd agreement mean that the timing to start CHO evaluation can also be same as legacy (i.e. upon reception of CHO command). Thus, the UE can still evaluate normal CHO execution condition before source cell enters NES mode. It can be achieved by NW configuring the UE with both normal CHO execution and NES specific CHO execution condition. We think it is reasonable because the UE may move to the source cell boundary before source cell enters NES mode. In this case, the UE shall follow legacy CHO procedure to execute CHO. 
Observation 3: Before source cell entering NES mode, the UE may move to the source cell boundary, and correspondingly one candidate target cell may satisfy CHO condition (i.e. become "triggered cell"). 
Proposal 3: The UE can be configured with both NES specific CHO execution condition and normal CHO execution (i.e. legacy CHO execution condition NOT associated with source cell NES mode). In this case, UE shall evaluate normal CHO execution and follow legacy CHO procedure before source cell enters NES mode.
To help understanding, we provide an example in Figure 3 to illustrate the UE behavior changes.
2.3 Signaling to indicate source cell entering "NES mode" 
A followed question is how the UE can determine that source cell enters "NES mode". According to company contributions submitted in RAN2#121b-e [2], the proposals include: 
· Alt-1: via CondEvent T1 (assuming the source cell is planned to turn off or activate Cell DTX / DRX when its entry condition is fulfilled)
· Alt-2: via reception of a common L1/L2 signaling from gNB 
· Alt-3: via indication in SIB
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Figure.3 Procedure illustration of NES CHO enhancement (specification changes are highlighted) 
In Table. 1, we provide our analysis of their Pros / Cons and potential specification impacts. Meanwhile, example of RRC spec changes of these Alternatives are provided in Appendix1-3. We suggest RAN2 to further analyze the 3 alternatives with Table. 1 as starting point.
Proposal 4: RAN2 discuss the following 3 signaling alternatives for the UE to determine the source cell enters NES mode with Table.1 as starting point.
· Alt-1: via CondEvent T1 
· Alt-2: via reception of a common L1/L2 signaling from gNB 
· Alt-3: via indication in SIB
Among them, we prefer to adopt Alt-3 due to concerns on Alt-1 and Alt-2 listed below:
· Concern of Alt-1:
1) New NW requirement on the predictability on when the source cell enters "NES mode"
2) Larger spec impacts than Alt-2/Alt-3
· Allow up to 3 MeasID configured for one conExecutionCond( because condT1 takes one. 
· New procedure to allow NES UE without equipping GNSS to apply CondT1.
· Use "OR" (rather than "AND") between CondT1 and CondAx to determine whether the target candidate cell as a triggered cell.
· Concern of Alt-2:
1) Cross-WG spec impacts: 
· If UE group common L1 signaling (i.e. DCI), it was precluded in RAN2#122.
· If UE group common L2 signaling (i.e. MAC-CE), RAN2 didn't specify UE group common MAC-CE before.
Thus, we propose:
Proposal 5: On the signaling for the UE to determine source cell enters NES mode, introduce indication in SIB1. 
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2) 

	
	Pros
	Cons
	Protentional spec impact

	Alt-1: via CondEvent T1
	Reuse existing mechanism.
	1. Require the predictability on when the source cell enters "NES mode"
2. Spec changes are needed to resolve below issues:
· The NES UE may not be equipped with GNSS. So, it may not know UTC time.
· In TS 38.331, only when both CondT1 and CondAx are fulfilled at the same time, UE will consider the target candidate cell as a triggered cell (i.e. AND between CondT1 and Cond Ax). 
· In NES CHO enhancement, it should be "OR" between CondT1 and CondAx
	1) Specification change in TS 38.306 to allow NES UE to apply CondT1.
2) Specification change in TS 38.331 to allow NES UE without equipping GNSS to apply CondT1.
· For example, CondT1 can be revised to use time of source cell for NES UEs. 
· As another example, add procedure text that after configured with CondT1, NES UEs need to obtain SIB9 to acquire UTC time. 
3) Specification change in TS 38.331 to use "OR" (rather than "AND") between CondT1 and CondAx to determine whether the target candidate cell as a triggered cell.
4) Specification change in TS 38.331 to allow up to 3 MeasID configured for one conExecutionCond.

	Alt-2: via L1/L2 signaling
	Low signaling overhead because it is cell / group common. 
	1. Cross-WG efforts with RAN1 for common signaling design.
2. Security concern because L1/L2 are not security protected.

	1) Specification change in TS 38.331 to add indication for delayed CondEvent Ax.
2) Specification change in TS 38.331 to add UE behavior on evaluation of delayed CondEvent Ax.
3) Common L1 signaling design with RAN1.

	Alt-3: via indication in SIB
	Low signaling overhead because it is cell common.
	1. Change of the indication needs to wait SIB modification period.

	1) Specification change in TS 38.331 to add indication for delayed CondEvent Ax.
2) Specification change in TS 38.331 to add UE behavior on evaluation of delayed CondEvent Ax.


 Table. 1 Comparison between different signaling options to detect source cell entering NES mode

2.4 Failure handling 
According to company contributions submitted in RAN2#121b-e [2], there were some proposals to enhance failure handling (i.e. there are no triggered cells for CHO after the source cell has entered NES mode). And their proposed solutions can be summarized as below:   
· Solution-1: The UE immediately executes CHO to the candidate target cell with best RSRP. 
· Solution-2: The UE reports to NW that no triggered cell is available.
We don't prefer to enhance failure handling because both solutions have issues:
· Issue of Solution-1: it can only work for the case of cell turning off, and such mandating execution may result in RLF.
1) The candidate cell with best RSRP may still have poor radio condition, so mandating UE to choose such cell will result in RLF. 
2) If source cell just activates Cell DTX / DRX, the UE can still stay in source cell if no candidate cell with good radio condition is available.  
· Issue of Solution-2: The NW can know "no triggered cell is available" without spec change 
1) According to legacy CHO procedure, the UE shall execute CHO if triggered cell is available. Thus,  source cell can know the situation if the UE doesn't execute CHO.
2) In legacy CHO, source cell can still configure measurements towards candidate target cells after CHO is configured. Therefore, based on UE measurement reporting, the source cell can always know the radio condition of candidate cells.  
Observation 4: For the failure handling enhancement solution of mandating the UE to immediately execute CHO to the candidate target cell with best RSRP, it may result in RLF if the candidate cell with best RSRP may still have poor radio condition.
Observation 5: No need to introduce reporting "no triggered cell available" to source cell because the NW can know the situation without spec change (e.g. by checking whether UE execution of CHO or UE's RRM reports).
Thus, we think the failure handling can be left to NW implementation, and no enhancement is needed. 
Proposal 6: Failure handling enhancement (i.e. new UE behavior if there are no triggered cells after the source cell has entered NES mode) is not pursued. 

3 Conclusion
In this contribution, we share our view on CHO procedure enhancement(s) based on source cell NES mode. Our observations are:
Observation 1: Two examples of NES specific CHO execution condition based on source cell NES mode:
· Example 1 (source cell enters NES mode by turning off): the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) is configured to use A4 event, so that only RSRP/RSRQ of candidate target cell is evaluated (i.e. no need to care serving cell radio quality).
· Example 2 (source cell enters NES mode by activating Cell DTX/DRX): the NES specific CHO execution (i.e. the CondEvent associated with source cell NES mode) can be an A5 event with looser RSRP/RSRQ threshold on neighbor cell.
Observation 2: NES specific CHO execution condition is delayed evaluated. This is different from normal CHO execution condition which the UE immediately starts evaluation upon reception of the CHO configuration.
Observation 3: Before source cell entering NES mode, the UE may move to the source cell boundary, and correspondingly one candidate target cell may satisfy CHO condition (i.e. become "triggered cell"). 
Observation 4: For the failure handling enhancement solution of mandating the UE to immediately execute CHO to the candidate target cell with best RSRP, it may result in RLF if the candidate cell with best RSRP may still have poor radio condition.
Observation 5: No need to introduce reporting "no triggered cell available" to source cell because the NW can know the situation without spec change (e.g. by checking whether UE execution of CHO or UE's RRM reports).

Based on observations, our proposals can be found below. 
Proposal 1: RAN2 confirm that "a specific NES CHO execution condition based source cell NES mode" means one CondEvent of conExecutionCond is associated with source cell NES mode (i.e., the CondEvent associated with the NES mode is not evaluated until source cell is entering NES mode).
Proposal 2: When the UE determines that source cell is entering NES mode, the UE evaluates candidate target cells with a NES specific execution condition, which may be a CondEvent A3/A5 with a looser threshold or a CondEvent A4 which only evaluates radio condition of neighbor cell. 
Proposal 3: The UE can be configured with both NES specific CHO execution condition and normal CHO execution (i.e. legacy CHO execution condition NOT associated with source cell NES mode). In this case, UE shall evaluate normal CHO execution and follow legacy CHO procedure before source cell enters NES mode.
Proposal 4: RAN2 discuss the following 3 signaling alternatives for the UE to determine the source cell enters NES mode with Table.1 as starting point.
· Alt-1: via CondEvent T1 
· Alt-2: via reception of a common L1/L2 signaling from gNB 
· Alt-3: via indication in SIB
Proposal 5: On the signaling for the UE to determine source cell enters NES mode, introduce indication in SIB1.
Proposal 6: Failure handling enhancement (i.e. new UE behavior if there are no triggered cells after the source cell has entered NES mode) is not pursued. 
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Appendix 1 (example of RRC spec change with Alt-1 in P4) 
Change in section 6.3.2 of TS 38.331
– 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
    ]]
    [[
    ExtendedcondExecutionCond-r18   MeasId                                                 OPTIONAL,    -- Need M
    NEScondExecutionCond-r18    INTEGER(1..3)                                             OPTIONAL    -- Need M
    
    ]]
}
 
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, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	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 condReconfigurationId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	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. For CPA and for CPC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	ExtendedcondExecutionCond
3rd Meas Id associated with execution conditions.

	NEScondExecutionCond
To indicate Meas Id whose associated execution condition is applied after source cell enters NES mode. This field is presence only when configuring 2 triggering events (Meas Ids) condEventA3, condEventA4 or condEventA5 for a candidate cell.


 
	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.


 
Change in section 5.3.5.13.4 of TS 38.331
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 condEventId is associated with condEventT1, and the UE don't support NTN:
4>	If SIB9 is broadcast in the current cell:
   5> Acquire SIB9 to derive UTC timing;
4>	else:
   5> Perform the actions upon going to RRC_IDLE as specified in 5.3.11;
3>	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
3> if the condEventId is associated with condEventD1, 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 cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be fulfilled;
3>	if the measId for this event associated with the condReconfigId has been modified; or
3>	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
3> 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 cells during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be not fulfilled;
2> if one event within condTriggerConfig is configured with NEScondExecutionCond for a target candidate cell within the stored condRRCReconfig:
   3> if the event associated with condEventT1 is fulfilled and the event configured with NEScondExecutionCond is fulfilled, or 
   3> if the event associated with condEventT1 is not fulfilled and the other event within condTriggerConfig is fulfilled:
	   4> consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
      4> initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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 condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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:	If multiple NR cells are triggered in conditional reconfiguration execution, it is up to UE implementation which one to select, e.g. the UE considers beams and beam quality to select one of the triggered cells for execution.

Appendix 2 (example of RRC spec change with Alt-2 in P4) 
Change in section 6.3.2 of TS 38.331
– 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
    ]]
    [[
    NEScondExecutionCond-r18    INTEGER(1..2)                                             OPTIONAL,    -- Need M
    ]]
}
 
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, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	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 condReconfigurationId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	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. For CPA and for CPC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	NEScondExecutionCond
To indicate Meas Id whose associated execution condition is applied after reception of common L1 signaling. This field is presence only when configuring 2 triggering events (Meas Ids) condEventA3, condEventA4 or condEventA5 for a candidate cell.


 
	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.


 
Change in section 5.3.5.13.4 of TS 38.331
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 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
3> if the condEventId is associated with condEventD1, 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 cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be fulfilled;
3>	if the measId for this event associated with the condReconfigId has been modified; or
3>	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
3> 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 cells during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be not fulfilled;
2> if one event within condTriggerConfig is configured with NEScondExecutionCond for a target candidate cell within the stored condRRCReconfig:
   3> if the L1 trigger signaling is received and the event configured with NEScondExecutionCond is fulfilled, or 
   3> if the L1 trigger signaling is not received and the other event within condTriggerConfig is fulfilled:
	   4> consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
      4> initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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 condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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:	If multiple NR cells are triggered in conditional reconfiguration execution, it is up to UE implementation which one to select, e.g. the UE considers beams and beam quality to select one of the triggered cells for execution.

Appendix 3 (example of RRC spec change with Alt-3 in P4) 
Change in section 6.2.2 of TS 38.331
[bookmark: _Toc60777125][bookmark: _Toc100930002]–  SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

...omit..

SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUMERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SEQUENCE {} SIB1-v18xy-IEs                                           OPTIONAL
}

SIB1-v18xy-IEs ::=               SEQUENCE {
    NESenable-R18                  ENUMERATED {true}                                                 OPTIONAL,  -- Need R
    nonCriticalExtension         SEQUENCE {} 											 OPTIONAL
}


...omit..

-- TAG-SIB1-STOP
-- ASN1STOP
	SIB1 field descriptions

	NESenable
This field indicates whether the cell is applying Network Energy Saving (NES) technique. 


Change in section 6.3.2 of TS 38.331
– 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
    ]]
    [[
    NEScondExecutionCond-r18    INTEGER(1..2)                                             OPTIONAL,    -- Need M
    ]]
}
 
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, network ensures that both refer to the same measObject. For CHO, if network configures condEventD1 or condEventT1 for a candidate cell network configures a second triggering event condEventA3, condEventA4 or condEventA5 for the same candidate cell. Network does not configure both condEventD1 and condEventT1 for the same candidate cell.

	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 condReconfigurationId, the network always configures either condExecutionCond or condExecutionCondSCG (not both).

	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. For CPA and for CPC, the RRCReconfiguration message contained in condRRCReconfig cannot contain the field scg-State.

	NEScondExecutionCond
To indicate Meas Id whose associated execution condition is applied after reception of NES mode indication in SIB1. This field is presence only when configuring 2 triggering events (Meas Ids) condEventA3, condEventA4 or condEventA5 for a candidate cell.


 
	Conditional Presence
	Explanation

	condReconfigAdd
	The field is mandatory present when a condReconfigId is being added. Otherwise the field is optional, need M.


 
Change in section 5.3.5.13.4 of TS 38.331
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 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
3> if the condEventId is associated with condEventD1, 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 cell during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be fulfilled;
3>	if the measId for this event associated with the condReconfigId has been modified; or
3>	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
3> 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 cells during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig; or
3>	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:
   4> consider the event associated to that measId to be not fulfilled;
2> if one event within condTriggerConfig is configured with NEScondExecutionCond for a target candidate cell within the stored condRRCReconfig:
   3> if indication of NESenable in SIB is true and the event configured with NEScondExecutionCond is fulfilled, or 
   3> if indication of NESenable in SIB is false and the other event within condTriggerConfig is fulfilled:
	   4> consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;
      4> initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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 condReconfigId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;
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:	If multiple NR cells are triggered in conditional reconfiguration execution, it is up to UE implementation which one to select, e.g. the UE considers beams and beam quality to select one of the triggered cells for execution.
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