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1. Introduction
In the SID of Study on network energy savings, one of objective is described as follows:
	1. 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


In addition, the study has started from RAN1#109-e meeting and some agreements also related to higher layer were obtained:
	Agreement

Further study techniques and enhancements for frequency resource usage adaptation by the gNB, including (but not limited to) the following aspects:

1)
For operations with single-carrier or within a single CC

a)
Enhancements to dynamic bandwidth adaptation


including adjustments to RBs and/or BWP used by (Rel-18) UEs for transmission and reception, reducing BWP switch delay, UE-group BWP switching, and joint adaptation of transmission bandwidth and power spectral density

b)
supporting UE group-common BWP or cell-specific BWP or dedicated BWP for network energy savings, and related BWP switching mechanism

c)
Enhancements for the case of frequent BWP switching such as resource configurations for SPS PDSCH and Type-2 CG PUSCH

2)
For operation with multi-carrier

a)
enablement of reducing/adapting common channels/signals for some CC in multi-carrier operations


including enablement of SSB-less secondary cell operation for some CC in case of inter-band CA. For SSB-less cell operation enablement, study the conditions and restrictions required for the operation and the related procedures for idle/inactive/connected UEs including SCell activation procedure with potential RAN4 involvement


including enablement of SIB-less operation for some CC in case of intra-band and inter-band CA.


Reducing/adapting gNB’s transmission/reception of other common channels/signals (than SSB) and TRS for some CC in multi-carrier operations

b)
enhancements on Scell activation and deactivation, enhancements on Scell dormancy and dynamic Pcell switching

including triggering conditions and methods for signaling activation/deactivation

including UE group common dynamic Pcell switching


This document discusses how a gNB and UEs should coordinate for achieving network energy saving.
2. Discussions
In the RAN1#109-e meeting, several documents introduced SCell activation/deactivation, SCell dormancy and dynamic PCell switching by using group common signaling [1]~[6]. This approach would be efficient to achieve longer cell sleep. When a gNB decides to make a cell_A in sleep mode, the gNB may send an group common signaling and let UEs using the cell_A as a serving cell execute proper action. On receiving the group common signaling, the UEs using the cell_A as SCell may deactivate the SCell or switch an active BWP to dormant BWP, and the UE using the cell_A as PCell may perform PCell change (switching). Although the gNB would still need to send dedicated signals to handle PCell/SCell for the UEs not support the group common signal, it would achieve less energy consumption comparing with no group common signaling case.
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Figure 1: Group common signaling for PCell/SCell handling
Proposal 1: Group common signaling based solution for SCell activation/deactivation, SCell dormancy and dynamic PCell change (switching) should be supported.

If the group common signaling indicates the cell_A is to sleep, and the cell_A is SCell for the UE, the UE may only have to simply switch the state of the SCell, i.e., deactivated or dormant. However, if the cell_A is PCell for the UE, the UE will need information of a target PCell. Therefore, it would be required that candidates of target PCells are pre-configured for the UE for dynamic PCell change/switching.
Proposal 2: For dynamic PCell change/switching, candidates of target PCells should be pre-configured.
3. Conclusion
Proposal 1: Group common signaling based solution for SCell activation/deactivation, SCell dormancy and dynamic PCell change (switching) should be supported.
Proposal 2: For dynamic PCell change/switching, candidates of target PCells should be pre-configured.
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