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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
One objective of the NR network energy saving SID [1] is the following.
	3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded


During post RAN2#119 email discussion [2], the below proposal was given by the rapporteur. 
Proposal: RAN2 will continue studying the following aspects: 
1) Common signals related:
1-1) SSB/SIB/Paging-less
1-2) On-demand SSB/SIB1, triggered by WUS
2) Group signalling/configuration related:
2-1) Group HO/CHO
2-2) NW DTX/DRX
2-3) BWP adaptation
3)    Cell selection/reselection.
This paper will focus on cell selection/reselection and handover aspect for network energy saving. 
2. Discussion
Cell selection/reselection
For NW energy saving purpose, cell (re-)selection needs to consider the following two cases:
· Case 1: serving cell is a NES-supporting cell and is about to enter certain NES state.
· Case 2: serving cell is a normal cell. Neighbor cells include normal cells and NES cells.
Legacy UE cannot determine whether a cell is a NES cell or not. If a large number of legacy UEs camp on the NES cell, it will further hinder the network from entering the NES state, which is not conducive to NES management. The network can handle legacy UE through legacy mechanisms, such as cell-barring or cell specific reselection offsets. Therefore, the solution of NES cell (re-)selection mainly considers the impact of the above two cases on the R18 NES-enable UE. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Observation 1: legacy UE cannot determine whether a cell is a NES cell or not. This solution only applies to R18 NES-enable UE. If only R18 NES-enable UE perform NES-based cell (re-)selection, the presence of legacy UEs may compromise a cell’s effort on entering NES state.
For initial cell search, NES cell with extended SSB periodicity should be deprioritized as UE should first camp on a suitable cell, unless the concept of suitable cell is redefined in the NES WI.
As for a UE evaluating cell reselection, to ensure the performance, UE may prefer to reselect to a normal cell. On one hand, the network should try to avoid camping a large number of UE on NES cell, so that the NES cell can enter deep sleep more easily. On one hand, the NES state of an ES cell may degrade the UE performance. However, NES states definition is not clear in RAN1’s study. Different NES states or NES techniques may affect UE preference after cell reselection to an ES cell, so we’d better wait for more input from RAN1 to help us better understand the concerns for different NES solutions and how they may affect cell (re-)selection. Therefore, we are open to discuss whether a NES cell should be prioritized or deprioritized upon UE performing cell reselection.
Proposal 1：Whether UE prioritize or deprioritize a NES cell upon cell reselection should be discussed case by case depending on the NES-state of ES cell.
Proposal 2: Wait for RAN1 input about the definition of NES states.
Handover
[bookmark: _GoBack]In the currently specification, conditional handover (CHO) is supported. When CHO is configured at the UE, and if multiple candidate target cells satisfy the execution condition, it is up to UE implementation to select one of them to perform handover. If network energy saving techniques is implemented, it is possible that the satisfied candidate target cell may go to sleep mode. In this case, if the UE selects the target cells via UE implementation, the UE may handover to the NES cell. From the UE perspective, UE’s performance maybe impacted if it is served by sleep mode cell. From network perspective, the network wants to reduce the number of RRC_CONNECTED UEs in the sleep mode cell as much as possible, so the network will try to prohibit the UEs in other cells to handover to the cell in sleep mode. Thus, when configured multiple candidate target cells satisfy the quality threshold (A3~A5), the UE should handover to the NES cell with low priority. The NES cell can be identified by the following ways:
· Discovery RS sent in the NES cells;
· The indication received in the SSB of the NES cells;
· The sleep probability of each candidate cells, which can be configured by the network via dedicated signaling.
Proposal 4: when configured multiple candidate target cells satisfy the quality threshold (A3~a5), the network energy saving state should be considered when the UE select the target cell to perform handover. 
OR
Proposal 5: when configured multiple candidate target cells satisfy the quality threshold (A3~a5), the UE should handover to the normal cell with high priority.

3. Conclusion
In this paper, the following proposals are given:
Proposal 1：Whether UE prioritize or deprioritize a NES cell upon cell reselection should be discussed case by case depending on the NES-state of ES cell.
Proposal 2: Wait for RAN1 input about the definition of NES states.
Proposal 3: Clarify whether the (de-)prioritization state in the solution is per frequency or per cell.
Proposal 4: when configured multiple candidate target cells satisfy the quality threshold (A3~a5), the network energy saving state should be considered when the UE select the target cell to perform handover. 
OR
Proposal 5: when configured multiple candidate target cells satisfy the quality threshold (A3~a5), the UE should handover to the normal cell with high priority.
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