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Introduction
Rel-19 WI for Network Energy Saving (NES) was approved in RAN#102 [1]. One of the objectives in the WID is as follows:
	1. 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.



This contribution focuses on relevant aspects of on-demand SSB applicable to SCell operation in carrier aggregated (CA) systems, based on the discussions and agreements from RAN1#116 [2].
On-demand SSB SCell Operation
During the study phase of Rel-18 on-demand SSB operation showed one of the highest potentials for energy savings. Nevertheless, the widespread application of on-demand SSB in all cells could face some limitations due to the need for supporting legacy UEs. However, when such operation is limited to SCells the practical restrictions can be overcome by keeping legacy UEs attached to a coverage layer (PCell). 
A relevant agreement on on-demand SIB1 from RAN1#116 [2] are copied below, concerning the possible triggering mechanisms for demanding SSB on SCell.
	Agreement
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE



On SCell operation, assuming that the UE keeps its main connection and synchronization on PCell, there are 3 main reasons why SSBs need to be transmitted to UEs in RRC_CONNECTED:
1. The UE needs to achieve time/frequency synchronization prior to SCell reception
2. The UE needs to achieve time/frequency synchronization prior to transmission on SCell
3. The UE needs to perform measurements on SCell

From these 3 reasons, the first one may be controlled by the network. Namely, if the network is activating an SCell after a long quiet period because the traffic to that UE increased so much that an SCell is needed, then the network can assume that the UE will need to synchronize first. For such type of network controlled on-demand SSB, a downlink triggering method, as per the above noted agreement from RAN1#116 [2] may be preferred. For the first SCell reception, just after activation the SSB only needs to be sent temporarily. 
Proposal 1: When the gNB activates a SCell, it also sends an indication to temporarily activate SSB on that SCell. 
For the other 2 reasons, however, the UE is in a better position to know when it is an apt point in time where SSBs are strictly needed. Until that point the gNB can keep saving energy. In case of UE measurements in particular, the UE needs to balance a measurement schedule with many other tasks in an implementation specific manner. Therefore, to avoid transmitting a lot of SSBs when no UE is measuring, an uplink trigger, such as an uplink wake-up signal, is preferred.
Observation 1: In some cases, an uplink trigger for on-demand SSB is preferred. In other cases, a downlink trigger can be used.    
Proposal 2: RAN1 should consider and evaluate uplink triggering for on-demand SSB (uplink wake-up signal), in addition to the already agreed downlink triggering.
Conclusions
In this contribution, we discussed some aspects of on-demand SSB SCell operation for connected UEs configured with CA. The following observations and proposals have been made:

Observation 1: In some cases, an uplink trigger for on-demand SSB is preferred. In other cases, a downlink trigger can be used.
Proposal 1: When the gNB activates a SCell, it also sends an indication to temporarily activate SSB on that SCell.     
Proposal 2: RAN1 should consider and evaluate uplink triggering for on-demand SSB (uplink wake-up signal), in addition to the already agreed downlink triggering.
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