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1	Introduction
RAN2 is starting WI on NW energy saving (RP-223540) with one of the goals:
3. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]

The TR 38.864 v18.0.0 captures this on the objective:
[bookmark: _Toc123635635]6.5.2	Connected mode mobility
During the switching of NES modes, it is possible to handover the UEs faster by enhancing the CHO framework with:
1.	Evaluation of conditional handover conditions depending on the NES mode of source/target cell,
2.	How to indicate to UE the triggering of the CHO evaluation is up to the WI phase.
Whenever mobility from source cell is triggered, the NES mode of the target cell could also be considered, e.g., to avoid UEs selecting cells operating in NES mode if any other cell is available.
From RAN2 perspective, CHO enhancements are feasible.
Group HO (optimizing the Rel-15 HO procedure) and BWP adaptation with group signalling are not considered by RAN2.
In this paper we discuss what could be done for limiting NW energy consumption via mobility enhancements.
2	Discussion on CHO enhancement(s)
To fully accomplish a faster cell deactivation/reactivation, also faster offloading of the active UEs to neighbour cells before deactivation is beneficial, and likewise a faster UE onloading after reactivation. A faster offloading/onloading of UEs can be achieved by leveraging the CHO framework. CHO allows the UE to execute a handover when certain execution conditions are met, without requiring a handover command by the network. Thereby CHO enables a faster and more robust handover. In the regular CHO, the UE starts evaluating the execution conditions upon receiving the CHO configuration. If CHO is to be leveraged to offload the active UEs upon cell deactivation, such immediate evaluation may have to be changed so that the evaluation is triggered only upon cell deactivation, which may not be known at the time of configuring CHO. We note that in NR NTN, there was defined event T1 which has a “delay” component associated to event trigger so that a later triggering has been seen as feasible way to perform CHO. We assume likely some sort of similar considerations need to apply to cell activation.

For the CHO NES event, the execution of the CHO handover may not depend uniquely on the fulfilling of certain radio conditions as in the regular CHO. On the contrary, the CHO handover for UE offloading should be triggered upon the deactivation of the source cell. Therefore, the network may need to indicate to the UEs when to start evaluating the CHO execution conditions after deciding about cell deactivation. 

So NES CHO event execution can occur as follows:
1. UE is configured with CHO event e.g. existing CHO event with indication that additionally a NES trigger needs to be “on”;
2. UE gets “NES trigger” e.g. NW indicates it plans to shutdown the cell soon;
3. UE evaluates the CHO event with associated “NES trigger”, and performs a CHO to a cell fulfilling the event.

So at least we would need to discuss following points to realize CHO enhancements in case source/target cell is in NES mode:
1. How is UE configured with CHO NES event?
2. Can any existing event be configured as “NES event”?
3. What is the “NES trigger” for triggering CHO NES event?

First question above could be realized e.g. with just a “NES enabled” parameter appended to existing events (extension shown below for an event. It can be done similarly for any event:

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,
    ...,
	[[
	CondEventA3ext	SEQUENCE	 {
		triggerHObasedOnNES			  enumerated{true} 	OPTIONAL, -- Need R
		}
	]]
}

In the above example only A3 event is appended with the “NES trigger”  but naturally this could be done for any event. Initially we focus on having this mechanism to handle source cell applying NES state e.g. the cell being turned off or utilizing NES methods that decrease capacity in the cell thus needing to get part of population out of the cell. We see that at least event A4/A5 could use “NES trigger”. Events T1/D1 are anyway associated with other Ax events there is no need to have “NES trigger” for those events.

Proposal 1: Add for events A3, A4 and A5 a additional parameter that indicates that event is triggered only if “NES trigger” is active for the source cell.


Additionally one possibility for triggering a CHO event could be that cell capacity is reduced due to a NES “event”. E.g. Cell DTX/DRX could reduce cell capacity, and one may want to move some UEs to other cells. Also other parts of the WI could be resulting in triggers for the CHO event. Also natural trigger seems to be the event that cell is planned to be turned off. But how does network indicate this to the UE? In [R2-2200871] paper we see that there is need to have a indication for even IDLE/INACTIVE UEs that cell is being turned off and the same indication can be used as a trigger for CHO event.

Proposal 2: “The NES trigger” would be at least for the use case of turning off the cell (whether other triggers are enabled is FFS and need to wait that WI progresses on other aspects of the WI). 

3	Conclusion
Proposal 1: Add for events A3, A4 and A5 a additional parameter that indicates that event is triggered only if “NES trigger” is active for the source cell.

Proposal 2: “The NES trigger” would be at least for the use case of turning off the cell (whether other triggers are enabled is FFS and need to wait that WI progresses on other aspects of the WI). 
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