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Introduction
This document discusses BWP adaptation as a frequency domain solution for NES.
Discussion
NES BWP with NW DTX/DRX
For network energy saving in frequency domain, enhancement of BWP can be considered. For instance, a special BWP called NES-BWP can be defined and gNB periodically/dynamically turns off TX/RX functionalities (time-domain on/off) in the NES-BWP. If UE’s Active BWP is an NES-BWP, UE applies the newly-defined NES procedure where NW can save the power consumption in NES-BWP’s sleep period, e.g. NW DTX/DRX in time domain. If UE’s Active BWP is not an NES-BWP, UE follows the normal operation (i.e. legacy operation). It means that a particular BWP can be used for NES. Existing BWP switching command by DCI may be used for BWP switching to/from NES-BWP or enhancements may be considered. In this case, NES gain due to NW DTX/DRX can be achieved in BWP level.
A benefit of the NES BWP with NW DTX/DRX would be a backward compatibility. Even though the cell has an NES-BWP, legacy UEs can be configured with the cell where gNB configures non-NES BWP as the Active BWP of legacy UEs. 
Observation 1. With NES BWP, NES gain due to NW DTX/DRX can be achieved in BWP level.
Proposal 1. NW DTX/DRX can be configured on a particular BWP called NES-BWP.


Figure 1. NES BWP (with NW DTX/DRX) and Non-NES BWP
Periodic BWP Switching for NES
An alternative would be dynamic or periodic BWP switching to a dedicated BWP, BWP0 in Figure 2. Each UE may have its own active BWP but periodically switch to BWP0 and switches back to the original BWP. When UE switches to BWP0, all other BWPs are not used for any UE and gNB saves energy by using only one BWP periodically.
This option does not have a backward compatibility issue. Legacy UEs can stay in the always-on BWP, i.e., BWP0.  
Observation 2. With periodic BWP switching, gNB saves energy by using only one BWP periodically.
Proposal 2. UE can periodically switch two BWPs. Switching time (e.g. periodicity and residence time) is configured by an RRC message.


Figure 2. Periodic BWP switching for NES in frequency domain
Bandwidth Adaptation
[bookmark: _GoBack]We could also consider adaptation of bandwidth of the active BWP for network energy saving. According to the network decision, gNB may need to adjust bandwidth of active BWP and perform light operation with the narrower BWP for network energy saving. For instance, the time-domain energy saving mechanism which partially turns off network functionalities can be applied, e.g. NW DTX/DRX. The required bandwidth can be determined by various factors such as real-time traffic load, number of UEs, UE’s assistance information and so on.
Observation 3. gNB may need to adjust bandwidth of active BWP and perform light operation with the narrower BWP for network energy saving.
Proposal 3. UE can dynamically changes bandwidth of active BWP for energy saving. 


Figure 3. BWP switching to narrower BWP

Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1. NW DTX/DRX can be configured on a particular BWP called NES-BWP.
Proposal 2. UE can periodically switch two BWPs. Switching time (e.g. periodicity and residence time) is configured by an RRC message.
Proposal 3. UE can dynamically changes bandwidth of active BWP for energy saving. 
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