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1. Introduction
The following progresses for NES techniques are achieved in RAN2 #119-e[1].
Solution groups:
1 Adaption of MIB/SSB/SIB 
	-  partial/simplified SSB
2	Increase of SSB/SIB periodicity 
3	On demand SSB/SIB1 (FFS if there are enhancements for other SIBs)
	- FFS for on-demand MIB
4	Receiving SSB/SIB on one carrier/cell and performing access to another carrier/cell 
5	Handover/Fast PCell change for NES
	- CHO or new configuration
	- group HO
6	Resource adaptation (frequency and time domain)
	- Including PRACH, SRS, PUSCH, PUCCH resources and periodicities 
	- cell DTX/DRX  
	- measurement 
	- reference signal type and configuration of reference signal pattern for connected mode
	- BWP adaptation
7	Any Cell activation/re-activation or UE wake up request signal (connected/idle)
8	Paging enhancements (includes paging-less solutions)
9	Cell selection/reselection (ie. cell prioritization also including legacy UEs)

Things to study 
1 Study group configuration and signalling for transitions for different solutions
	- pre-configuration and L1/L2 signaling to trigger change of configuration
2	Identify/capture RAN2 impact to legacy for the different solutions 
3	Awareness of the NES states at the UE side for the different solutions
4	Aim to minimize DL signalling for NES
5	Consider UE complexity and energy consumption
6	UE assistance information for the specific network energy technique, it’s benefits and impact to UE/NW 
The related issues were discussed in [2]. And the rapporteur provided the proposals to continually study group HO/CHO.
In this contribution, we further discuss the related issues. 
2. [bookmark: Proposal_Beacon]Discussion
UE assistance information
In LTE, the eNB using cell on/off for the purpose of energy saving may adaptively turn the downlink transmission of a cell on and off. In NR, it would be useful to define different energy saving states or sleep modes for the base stations considering the difference between the eNB and gNB, also considering the diversity of the traffics in NR. Correspondingly, it would be better to support a cell to transition between any two energy saving states for the purpose of maximizing energy savings and reducing the transition time.
Proposal 1: A cell can transition among multiple different energy saving states.
Referring to the progress of RAN1, cell/network node activation request by the UE was agreed. And the requirements of the arrival traffic are identified only by the UE before the BSR or data is transmitted. Accordingly, the UE may expect one of the activation levels of a cell can satisfy the traffic requirements. For example, the UE expects the level of activation of the cell based on the data volume or whether it is the specific traffic, etc. Therefore, it is better for the UE to request the cell to transition to the suitable energy saving state. The request related message can be a kind of UE assistance information. And the suitable energy saving state may be any of the energy saving states supported by the cell.
Proposal 2: The state transition to each of the potential network energy saving states can be requested by the UE using the UE assistance information.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Different UE may have different criteria for the expected level of activation. It is difficult for the gNB to determine the state transition once the request from the UE is received if it is up to the UE implementation to decide which level of activation is requested. Therefore, if the UE can be configured with the threshold (for example, data volume, the number of arrival traffic, etc.) for requesting the activation of the cell e.g., the more the data volume or arrival traffic is, the higher active the cell is, the network node can determine the state transition simply. If the UE reports all of the information, the network can identify which state is the suitable state for the UE. However, the payload of the report and the overhead of the radio resource are high. Then if only the level of activation of the cell is requested, the overhead of the radio resource can be optimized. Further, each threshold can be configured correspondingly to a level of activation of the cell. 
[bookmark: OLE_LINK4]Proposal 3: In order to request different level of energy saving states, the UE can be configured with different thresholds e.g., thresholds for different data volume, different numbers of arrival traffic, etc.
Proposal 4: The UE requests the expected NES state instead of the detailed reports of the data volume or traffics to reduce the overhead.  
The network state transition for energy saving should be considered comprehensively including the UL and DL situations of all the camped and connected UEs. In LTE, the decision may be taken by the base station or a central controller. Accordingly, the state transition in Rel-18 NES may be decided by the gNB or CN. Then, the gNB can indicate the energy saving state transition to the UEs, for example the cell is activated to a specific activation level.
Proposal 5: The gNB indicates the energy saving state transition to the UEs.

HO/CHO
There could be the following cases from a network deployment perspective:
Case a) a cell implementing Rel-18 network energy savings techniques (NES cell) neighbors to the legacy cells;
Case b) a NES cell neighbors to the NES cells;
Case c) a NES cell neighbors to the legacy cells and NES cells as shown in Figure 1;
Considering the mobility of the UE that supporting the NES technique (NES UE), the UE could handover from the NES cell to the NES cell or legacy cell. Correspondingly, it could be possible that a NES UE connected to a legacy cell, and the UE handovers from the legacy cell to a NES cell. The above cases are all within the NES scope of considerations.
Observation 1: The NES UE can handover from the NES cell to a target cell which can be a NES cell or a legacy cell from the perspective of mobility.
Observation 2: The NES UE can handover from a legacy cell to a NES cell from the perspective of mobility.


[bookmark: _Ref115190377]Figure 1 NES cell neighboring to legacy cell and NES cell
For case c), a NES UE is at the edge of NES cell #1, for example the NES cell #1 is a single carrier or the anchor carrier of the NES UE. Both the NES cell #2 and the legacy cell #3 could be the target cell of the UE according to the measurement report. Shall the source cell prioritize the NES cell when selecting of the target cell for the NES UE to better supporting NES? 
Proposal 6: RAN2 to discuss whether the NES cell(s) shall be prioritized for the NES UE among the target cells. 
On the other side, if a legacy UE is at the edge of a cell. Both the NES cell and the legacy cell could be the target cell of the UE according to the measurement report. It is possible for the NES cell to apply the energy saving technology, for example, Longer SSB/SIB1 periodicity, state transition to sleep mode, etc. The cell could change to an unsuitable cell for a legacy UE after the legacy UE handovers to NES cell. Although the network will handover the legacy UE to another cell, it introduces signaling overhead. Shall the NES cell be de-prioritized for the legacy UE among the candidate target cells?
Proposal 7: RAN2 to discuss whether the NES cell(s) shall be de-prioritized for the legacy UE among the target cells.
The corresponding aspects can be considered in the case of CHO, for example, the cell supports NES can be configured to the NES UE as one of the conditions in CHO case. However, it seems not easy to configure the corresponding condition to the legacy UE.   
Proposal 8: RAN2 to discuss how to configure the conditions in CHO if the cell is a NES cell or not shall be considered in CHO.
3. Conclusion
In this contribution, we discuss the handover aspects in Rel-18 NES and provide the proposals:
Proposal 1: A cell can transition among multiple different energy saving states.
Proposal 2: The state transition to each of the potential network energy saving states can be requested by the UE using the UE assistance information.
Proposal 3: In order to request different level of energy saving states, the UE can be configured with different thresholds e.g., thresholds for different data volume, different numbers of arrival traffic, etc.
Proposal 4: The UE requests the expected NES state instead of the detailed reports of the data volume or traffics to reduce the overhead.  
Proposal 5: The gNB indicates the energy saving state transition to the UEs.
Observation 1: The NES UE can handover from the NES cell to a target cell which can be a NES cell or a legacy cell from the perspective of mobility.
Observation 2: The NES UE can handover from a legacy cell to a NES cell from the perspective of mobility.
Proposal 6: RAN2 to discuss whether the NES cell(s) shall be prioritized for the NES UE among the target cells.
Proposal 7: RAN2 to discuss whether the NES cell(s) shall be de-prioritized for the legacy UE among the target cells.
Proposal 8: RAN2 to discuss how to configure the conditions in CHO if the cell is a NES cell or not shall be considered in CHO.
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