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1
Introduction

Since green future is one of the important goals to pursue, we may study how to save network energy for mobile communication system.  In RAN#98e plenary meeting (December 2022), RP-223540 “New WID: Network Energy Savings for NR” was approved to be a working item for NR Rel-18 [1].  In RAN#102 plenary meeting (December 2023), RP-234065 “New WID: Enhancements of network energy savings for NR” was approved to be a new working item for NR Rel-19 [2].  According to Rel-19 WID, RAN1 needs to specify the following objectives:
	The objectives of the work item are the following:

· Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]

· Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)

· Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.
· Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]

· Triggering method by uplink wake-up-signal using an existing signal/channel.

· Wake-up-signal configuration provisioning to UE 
· Note: No modification of SSB will be discussed under this objective
· Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.

· Checkpoint for normative work in RAN#105
· Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]

· Adaptation of SSB in time domain, e.g. adapting periodicity 

· Adaptation of PRACH in time domain
· Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
· This study is to be done in 2Q’2024 only
· Adaptation of paging occasions including confining the paging occasions in the time domain

· Note: there shall be no paging latency increase

· Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 


This contribution aims to share our opinions on potential enhancements for on-demand SSB SCell operation in RAN1 aspect.
2
Discussion
SSB burst is comprised of a set of SSBs wherein different SSBs is potentially transmitted from different beams.  UE derives information required to access the cell by SSB burst, e.g. time-domain synchronization, frequency-domain synchronization, … etc.  For a conventional NR system, SSB burst is transmitted periodically wherein its SSB periodicity is configured via RRC {5ms, 10ms, 20ms, 40ms, 80ms, 160ms}.  A default SSB periodicity is 20ms.  Therefore, for the conventional NR system, SSB is always transmitted even when data transmission is not on-going.  It will cause unnecessary energy consumption for the network when there is no data transmission to UE.
On-demand SSB SCell operation
Ideally, there is no power consumption for both network and UE if there is no data traffic between network and UE.  However, it is not realistic because both network and UE need to handle channel measurement/report as well as beamforming and some related L1 processing.  
Considering the trade-off between user experience and network energy saving gain, network can add an on-demand SCell for reducing unnecessary energy consumption.  For the on-demand SCell operation, its time/frequency synchronization can be derived from SSBs of the other serving cell without network energy saving function (e.g. PCell or PSCell).  The SSB burst of the on-demand SCell is only presented when there is data transmission to UEs.  And thus, the energy consumption of on-demand SCell can be reduced.
Proposal:
· For the on-demand SCell operation, its time/frequency synchronization can be derived from SSBs of the other serving cell without network energy saving function (e.g. PCell or PSCell).
· The SSB burst of the on-demand SCell is only presented when there is data transmission to UEs
· FFS: How to indicate the presence of SSB burst on the on-demand SCell is worth to be discussed.
3
Conclusions

In RAN#102 plenary meeting (December 2023), RP-234065 “New WID: Enhancements of network energy savings for NR” was approved to be a new working item for NR Rel-19 [2].   This contribution aims to share our opinions on potential enhancements for on-demand SSB SCell operation in RAN1 aspect.  According to the above discussions, we have the following proposal:
Proposal:
· For the on-demand SCell operation, its time/frequency synchronization can be derived from SSBs of the other serving cell without network energy saving function (e.g. PCell or PSCell).
· The SSB burst of the on-demand SCell is only presented when there is data transmission to UEs
· FFS: How to indicate the presence of SSB burst on the on-demand SCell is worth to be discussed.
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