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1. Introduction
[bookmark: _Hlk53783455]In RAN #94-e meeting, 3GPP agreed a new study item “Study on network energy savings for NR” [1]. One of objectives is included:
1. Definition of a base station energy consumption model [RAN1]
· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.
In this contribution, we discuss potential techniques to support network energy savings in New Radio (NR). 

2. [bookmark: Proposal_Beacon]Discussion
Similar to LTE supporting an interference-aware small cell on/off mechanism in a heterogeneous network, it may be beneficial to allow gNB to flexibly turn on/off transmission in the time domain via semi-persistent or dynamic signalling. For example, gNB is not allowed to transmit data or signal in DL slots/symbols that are indicated as transmission OFF, except for essential signals that must be transmitted in these DL slots/symbols. In LTE, the cell on/off can be realized by configuring a cell as an activated/deactivated cell for a UE which means the cell state can be identified by the UE. 
In Rel-18, the UE could determine whether to monitor the DL slots/symbols or determine whether to monitor the whole or only parts of the DL slots/symbols, if the similar configuration of activation/deactivation is applied to the UE. It is also beneficial from the perspective of UE power saving. 
Referring to LTE, the initial state of a cell can be configured, and the state transition can be controlled by signaling. In Rel-18 NES, similar rules can be used. Considering the discussion in RAN1, the NES may also be controlled by PHY layer technology. Therefore, the energy saving states or sleep modes of a cell can be indicated explicitly or implicitly. 
[bookmark: OLE_LINK5]Proposal 1: the energy saving states or sleep modes of a cell can be identified by UE.
[bookmark: _Hlk110001742]Proposal 2: the energy saving states or sleep modes of a cell can be indicated explicitly or implicitly.
In LTE, the eNB may autonomously decide to switch-off a cell to lower energy consumption (dormant state). In SON, the switch-off decision may also be taken by O&M. On the other side, the eNB controlling a dormant cell should normally obey a request. The switch-on decision may also be taken by O&M. In summary, the decision may be taken by the base station or a central controller. Then, referring to the LTE principle, the state transition in Rel-18 NES may be decided by the gNB or CN. 
[bookmark: OLE_LINK4]Proposal 3: the transition between states can be determined by gNB or CN.
In LTE, the criteria used for cell on/off may be e.g. traffic load increase/decrease, UE arrival/departure (i.e. UE-cell association), and packet arrival/completion. Similarly, the traffic related information of the UE can be considered as one of the factors to decide the cell on/off or reduction of the power consumption in Rel-18 NES. Comparing with LTE, the traffics in NR are more various and the requirements of traffic are more critical, it may be simpler if the UE provides the preference for the network state as the UE assistant information.
Proposal 4: study what to be provided to the gNB as the UE assistant information.
3. Conclusion
In this contribution, we propose the followings for potential enhancements for network energy savings in Rel-18 NR:
Proposal 1: the energy saving states or sleep modes of a cell can be identified by UE.
Proposal 2: the energy saving states or sleep modes of a cell can be indicated explicitly or implicitly.
Proposal 3: the transition between states can be determined by gNB or CN.
Proposal 4: study what to be provided to the gNB as the UE assistant information.
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