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Introduction
The WID on Rel-18 network energy saving holds the following objectives [1]:
	5. Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]



Some progress was made in the last meeting with the following 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




Motivation
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As has been discussed in RAN2, the overall motivation of enhancements as illustrated in the figure, is to make it less likely for a UE to be connected to a cell in “NES mode”. The exact “NES mode” definition has been challenging to define in RAN2, since a gNB can do a number of things to generally reduce its energy such as activating aggressive cell DTX/DRX patterns, completely switching off, or using fewer TRPs/antenna elements to serve a lower number of UEs. For the CHO scope, it is sufficient to confirm the understanding that a cell in NES mode is a cell where the NW does not ideally want UEs to connect to.  
Observation 1: The exact mechanism the NW implements to save energy is not relevant to CHO enhancements, it is enough from RAN2 point of view to assume that a source/target cell is a cell where it is not preferred for UEs to connect.
Proposal 1: Working Assumption: “NES mode” of source/target cell means a cell where it is not preferred for the UE to connect. It is up to NW implementation how energy is saved in “NES mode” with less or no UEs Connected.

Configuration
RAN2 has agreed on the guiding principle for RRC configuration enhancements:
	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
4.	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism



From the RAN2 agreement, we can focus our proposals on how the CHO events can be configured in order to adapt to whether source/target cell is in NES or not, i.e., the proposal is to change CHO event at the UE without a full RRC configuration. To this end, there are two options to do that outlined below: 
Proposal 2: RAN2 to consider the following two options for NES-aware CHO configuration:
· Option 1: CHO configuration contains multiple A3 offsets that can be toggled based on NW indication to UE. 
· Option 2: CHO is configured with a flexible offset for events A3 indication that can be signalled to the UE dynamically. 
The same would apply to events A4 and A5. 
UE determination of Execution condition 
Given that the UE may be configured with multiple or flexible execution conditions, it is expected that the NW can signal to the UE the offset the UE needs to apply for each configuration. Note that RAN2 has already agreed no new L1 signalling. 
Observation 2: RAN2 agreed not introduce new L1 signalling for the purpose of CHO.
Proposal 3: RAN2 to introduce a MAC CE for indicating a change in CHO execution conditions to the UE. The MAC CE to at least include the CHO configuration ID and the new conditions the UE should evaluate. 
Following the configuration options above, we can also consider two options for the proposed MAC CE, that align with two RRC configuration options. 
Proposal 4: RAN2 to consider two options for the MAC CE that indicates the new CHO conditions to the UE. 
· Option 1: MAC CE tells the UE which condition to use from a set of preconfigured conditions in the CHO configuration. 
· Option 2: MAC CE can signal a new CHO offset to the existing evaluation condition at the UE. 
Time-Based Conditions
One proposal that came up during discussion is the need for timers culminating in the following agreement. 
	Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism


The intention is to bring condEventT1 used in NTN into the NES CHO framework. This condition includes a time threshold (entering condition) in 10ms increments in UTC time and a duration (leaving condition) to HO between satellites. This is because the NW in NTN precisely know when CHO should be triggered. On the contrary for NES the NE does not need to the delay the CHO when the conditions are true, e.g., when a NW knows a source cell is going in NES mode in time T, it does not need to wait for time T to trigger a CHO, and since we are already proposing a MAC CE that can be transmitted any time to change evaluation condition, there is no good NES reasoning to introduce a time-based mechanism. 
Observation 3: There is no good NES reason to introduce a “delayed” CHO configuration. NW can configure or modify CHO conditions anytime. Furthermore, there are no NES gains in configuring a CHO for an NES source cell ahead of time with delayed deterministic execution time. 
Proposal 5: Time based CHO mechanism for NES purposes is not pursued. 
Conclusion
Observation 1: The exact mechanism the NW implements to save energy is not relevant to CHO enhancements, it is enough from RAN2 point of view to assume that a source/target cell is a cell where it is not preferred for UEs to connect.
Proposal 1: Working Assumption: “NES mode” of source/target cell means a cell where it is not preferred for the UE to connect. It is up to NW implementation how energy is saved in “NES mode” with less or no UEs Connected.
Proposal 2: RAN2 to consider the following two options for NES-aware CHO configuration:
· Option 1: CHO configuration contains multiple A3 offsets that can be toggled based on NW indication to UE. 
· Option 2: CHO is configured with a flexible offset for events A3 indication that can be signalled to the UE dynamically. 
The same can apply to A4, A5.
Observation 2: RAN2 agreed not introduce new L1 signalling for the purpose of CHO.
Proposal 3: RAN2 to introduce a MAC CE for indicating a change in CHO execution conditions to the UE. The MAC CE to at least include the CHO configuration ID and the new conditions the UE should evaluate. 
Proposal 4: RAN2 to consider two options for the MAC CE that indicates the new CHO conditions to the UE. 
· Option 1: MAC CE tells the UE which condition to use from a set of preconfigured conditions in the CHO configuration. 
· Option 2: MAC CE can signal a new CHO offset to the existing evaluation condition at the UE. 
Observation 3: There is no good NES reason to introduce a “delayed” CHO configuration. NW can configure or modify CHO conditions anytime. Furthermore, there are no NES gains in configuring a CHO for an NES source cell ahead of time with delayed deterministic execution time. 
Proposal 5: Time based CHO mechanism for NES purposes is not pursued. 
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