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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
One objective of the Rel-18 network energy saving WID [1] is provided below: 
	1. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]


For this objective, RAN2 has made the below agreements: 
	RAN2#121 Agreements:
1.	Study whether CHO enhancements are needed for the purpose of turning off the cell
2.	Continue discussing CHO in the context of different NES techniques.  
RAN2#121bis 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
RAN2#122 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
RAN2#123 Agreements:
[bookmark: _Hlk144733441]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 Agreements:
1. 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.
2. RAN2 will not specify anything related to target cell NES mode for CHO


The above agreements have been captured in the post RAN2#123bis RRC Running CR, but companies have different implementations for the CR. To make progress of this objective and considering the majority view, the rapporteur suggests the companies to down-select from the below two implementations 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.
This contribution will discuss this issue.  
2. Discussion
Implementation 1: Add a flag to event configuration (as in the current running CR).
In this implementation, a flag is added in the event configuration, as can be seen in the below text. So, there are NES events and normal events. Then, for the NES event, it is captured in the current Running CR that one NES event is considered as fulfilled when the indication in DCI 2-9 is received and the current entry condition of this event is satisfied. 
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)
        }
    },
    rsType-r16                       NR-RS-Type,
    ...,
    [[
    nesEvent-r18             		ENUMERATED {true}                                OPTIONAL   -- Need R
    ]]

}
And for each candidate target cell, the network follows the legacy to configure up to 2 meas IDs within condExecutionCond-r16 where each meas ID indicates one event as an CHO execution condition. So, this implementation supports three combination: 
· Case 1: 2 execution conditions for legacy CHO;
· Case 2: 2 execution conditions for NES CHO;
· Case 3: 1 execution condition for legacy CHO + execution conditions for NES CHO. 


Case 1 is the legacy case. For case 2, it is captured in the current Running CR that only when both execution conditions of NES CHO are fulfilled, the UE initiates CHO execution. The handling of case 2 is aligned with the legacy case. For case 3, the UE initiates CHO execution as long as one of the events is fulfilled. The handling of case 3 is something new, so companies may have concern on this change. 

Implementation 2: Add an “ENMUERATED {true}” to the existing MeasId list.
For this implementation, a flag is added for condExecutionCond-r16. That means, legacy CHO execution conditions and NES CHO execution conditions for the same candidate cell will be configured in different entries in condReconfigToAddModList. 
-- 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         ENUMERATED {true}              OPTIONAL     -- Need M
]]
}

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

-- TAG-CONDRECONFIGTOADDMODLIST-STOP
-- ASN1STOP
This allows the network to configure the combinations, thus provide some network flexibility. 
· up to 2 normal CHO execution conditions;
· up to 2 NES CHO execution conditions. 
For this implementation, we also need to specify that one NES event is considered as fulfilled when the indication in DCI 2-9 is received and the current entry condition of this event is satisfied. But we don’t need to specify how to capture the case of ‘1 execution condition for legacy CHO + execution conditions for NES CHO’. So, the spec impact of the implementation 2 is smaller than the implementation 1.


The implementation 2 is simpler than the implementation 1, but the signaling overhead is larger, as the network needs to configure the same RRC reconfiguration twice per candidate cell in the implementation 1. From this perspective, we don’t prefer the implementation 2. Moreover, the specification change of implementation 1 in the current CR is acceptable. Finally, the drawback of the implementation 1 is it does not support 2 normal CHO execution conditions with 1~2 NES CHO execution condition(s). From our understanding, when the source cell wants to enter NES mode, one NES event is sufficient, otherwise, the handover will be delayed. And in this situation, it is most likely that the network will configure only one normal event for the legacy CHO. Thus, the flexibility of the implementation 1 is acceptable. 
Given above, we have the following proposal: 
Proposal 1:  Add a flag to event configuration (as in the current running CR) for the NES specific CHO execution condition. 
3. Conclusion
In this paper, the following proposal is given:
Proposal 1:  Add a flag to event configuration (as in the current running CR) for the NES specific CHO execution condition. 
4. References
[bookmark: _Ref47937798][1] RP-223540, Network energy savings for NR, Huawei.
image1.emf
CondReconfigToAddMod-r16

 condReconfigId-r16 

(Candidate cell 1)

condExecutionCond-r16

MeasId

MeasId

NES event

Normal event

NES event

Normal event

Normal event

NES event


Microsoft_Visio_Drawing.vsdx
CondReconfigToAddMod-r16
condReconfigId-r16 (Candidate cell 1)
condExecutionCond-r16
MeasId
MeasId
NES event
Normal event
NES event
Normal event
Normal event
NES event



image2.emf
CondReconfigToAddMod-r16

 condReconfigId-r16 

(Candidate cell 1)

condExecutionCond-r16

MeasId

MeasId

Normal event

Normal event

 condReconfigId-r16 

(Candidate cell 1)

condExecutionCond-r16

MeasId

MeasId NES event

NES event


Microsoft_Visio_Drawing1.vsdx
CondReconfigToAddMod-r16
condReconfigId-r16 (Candidate cell 1)
condExecutionCond-r16
MeasId
MeasId
Normal event
Normal event
condReconfigId-r16 (Candidate cell 1)
condExecutionCond-r16
MeasId
MeasId
NES event
NES event



