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1. Introduction
[bookmark: Proposal_Beacon]One of the Techniques to improve network energy savings is related to mobility:
	From RP-230566:

“Specify CHO procedure enhancement(s) in case source/target cell is in NES mode [RAN2]”




This document looks at NES mobility procedure from source as well as target cell’s aspect.
2. Discussion
We take a look and propose some definitions to ensure common basis for further discussion. The used terms are just used for illustration purpose and can avoid long qualifications of the cell in specification text, RAN2 may use different terms.
A cell is in NES state means a NES cell is saving energy but may or may not be in sleep (DTX/ DRX) “now”.
A cell is not in NES state can mean:
· a cell is not NES DTX/ DRX feature capable; or,
· a cell is NES capable but not utilizing any energy saving “now” i.e., RRC Connected UEs have not been signalled any cell DTX/ DRX configuration from their serving cell

A perfect target is a candidate cell for which all the handover condition(s) are fulfilled, and the said candidate is not in NES state.
An acceptable target is a candidate cell in NES state for which all the handover condition(s) are fulfilled, and cell will not be in (DRX/ DTX) sleep when UE arrives. UE needs to determine if a candidate cell fulfilling handover conditions is or will be in sleep by UE’s arrival in the target (e.g., during T304 is running). If this is not done so then immediately after completion of RACH procedure either the target needs to get active to serve this UE, thus sacrificing energy saving, or UE will be released/ redirected/ handed-over immediately upon arriving on the target cell (e.g., as soon as the UE transmits HO Complete on the target side in RACH Msg3), this impacting “user experience”.
A sleeping target is a candidate cell in NES state for which all the handover condition(s) are fulfilled (assuming it is/ was still possible to evaluate the cell), but the cell will be in (DRX/ DTX) sleep when UE arrives.
To enable a UE to determine which cell type a candidate belongs to, the source cell can provide DRX/ DTX configuration for each candidate cell. The presence/ absence of this configuration helps the UE to determine if a candidate is using NES and if so, will it be sleeping around the time the UE arrives at the target to announce its arrival (transmit handover complete to target). This “the time the UE arrives at the target” can be left to UE implementation to determine and/ or will be roughly overlapping and even extending T304 timer that the UE starts when it starts to execute handover.
To analyze possible UE behavior in different cases, following table can be used:
Table 1
	
	Some candidate cell(s) in NES

	Source cell in NES
	Serving/ source cell can send the CHO sufficiently in advance allowing UE to perform condition evaluation before the source will start sleeping. UE should start the evaluation of the candidate cell upon reception of CHO. 

Q1: Should the UE wait for the source cell to start sleeping before it executes HO?
· No, if a perfect target or an acceptable target is available, handover should be executed ASAP.
· Yes, the source should still be good enough and handover to a perfect target or an acceptable target can wait. 
RAN2 has always looked for radio driven mobility decisions. So, such “wait approach” may not be a good way forward.


Q2: What happens when there’s still no perfect target or an acceptable target when the source cell is about to enter sleep?
· Option 1: UE selects a best amongst worst candidates?
· Option 2: UE informs the serving cell about un-availability of a perfect target or an acceptable target cell just before the serving cell will sleep. After receiving this information from the UE, gNB can delay the state transition to sleep.
Both above options are fine, and it may be useful to have RAN2 discussion on this and even a network configuration to select one of the two options may be considered.


	Source cell not in NES
	Serving/ source cell can send the CHO sufficiently in advance allowing UE to perform condition evaluation before the source will start sleeping. UE should start the evaluation of the candidate cell upon reception of CHO. 

UE executes handover as soon as it finds a perfect target or an acceptable target. 



Based on the above discussion/ analysis, following proposals are being made:
Proposal 1: RAN2 discuss if one or more of the following terms are useful and should be defined in specification:
· A cell in NES state
· A cell not in NES state
· A perfect target
· An acceptable target
· A sleeping target.
Proposal 2: The serving cell can provide DRX/ DTX configuration for each candidate cell included in CHO. 
Proposal 3: A UE determines if a candidate is using NES and if so, will it be sleeping around the time the UE arrives at the target.
Proposal 4: The “the time the UE arrives at the target” can be left to UE implementation.
Proposal 5: UE should start the evaluation of the candidate cell upon reception of CHO.
Proposal 6: Handover is executed (T304 started etc.) by the UE as soon as a perfect target or an acceptable target is found.
Proposal 7: RAN2 kindly discuss further how to handle cases when there’s still no perfect target or an acceptable target when the source cell is about to enter sleep.
3. Conclusion

This document discussed NES mobility procedure from source as well as target cell’s aspect. Following proposals are made:
Proposal 1: RAN2 discuss if one or more of the following terms are useful and should be defined in specification:
· A cell in NES state
· A cell not in NES state
· A perfect target
· An acceptable target
· A sleeping target.
Proposal 2: The serving cell can provide DRX/ DTX configuration for each candidate cell included in CHO. 
Proposal 3: A UE determines if a candidate is using NES and if so, will it be sleeping around the time the UE arrives at the target.
Proposal 4: The “the time the UE arrives at the target” can be left to UE implementation.
Proposal 5: UE should start the evaluation of the candidate cell upon reception of CHO.
Proposal 6: Handover is executed (T304 started etc.) by the UE as soon as a perfect target or an acceptable target is found.
Proposal 7: RAN2 kindly discuss further how to handle cases when there’s still no perfect target or an acceptable target when the source cell is about to enter sleep.
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