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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
Rel-19 WID RP-234065 on enhancements of network energy savings for NR has been agreed in RANP#102, with the objective including on-demand SSB SCell operation as following:
	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.



In this contribution, different options, namely uplink wake-up-signal from UE, cell on/off indication via backhaul and Scell activation/deactivation signalling, to support on-demand SSB SCell operations will be elaborated and way forward to specify the solution is proposed.
2. Discussion
2.1 Uplink wake-up-signal from UE  
This wake-up-signal is sent from UE to network, once certain conditions are met, in order to trigger the network to activate/deactivate on-demand SSB operations in SCell. It is up to network to decide whether to activate/deactivate the on-demand SSB transmission in SCell, based on the received wake-up-signal from UEs within the cell.
UE triggered on-demand SSB has potential benefits as following:
1. The uplink wake-up-signal from UEs can give network a real-time overview of upcoming short burst traffic demand, if the wake-up-signal is triggered when UE has additional (sometimes unexpected) UL traffic to transmit. Therefore, the network can activate the Scell on time just before the traffic arrives which potentially maximizes the energy saving gain without sacrificing the UL traffic transmission performance of the UE. 
2. The uplink wake-up-signal from UE can indicate to the network its demand to perform connected mode measurement, so that network can activate the cell to facilitate such requirement on demand.
3. Uplink wake-up-signal may have added benefit to allow the network to be aware of the uplink channel quality of the UE based on the wake-up-signal. 
Observation 1: Uplink wake-up-signal from UE to trigger the on-demand SSB in SCell is beneficial from RAN2 point of view. But we wait for RAN1 input.
The discussions regarding the uplink wake-up-signal design based on the existing channel/signal, trigger conditions as well as the reception node of the uplink wake-up-signal should be led by RAN1.

2.2 Cell on/off indication via backhaul
RAN1#116 agreed to support on-demand SSB SCell operation triggered by gNB and cell on/off indication via backhaul is one of the candidate solutions. With the existing CU-DU architecture, it is the CU who is responsible for the cell on/off decision. In gNB-CU configuration update message sent from gNB-CU to gNB-DU, it contains cells to be activated/deactivated list which gNB-DU shall activate/deactivate the corresponding cells as indicated by the cell group and physical cell identity. 
With the existing signalling, it is not possible to support dynamic cell on/off use cases where the cell on/off decision is made based on the current traffic and energy consumption status of the cell. It is the gNB-DU who is aware of the up-to-date status of the cells but the cell on/off indication comes from gNB-CU. 
Cell on/off indication via backhaul will be a promising solution if it can be enhanced to support:
1. Assistance information from gNB-DU to gNB-CU to help gNB-CU making cell on/off decision. We think this information is needed because gNB-DU has more awareness and gNB-DU should be involved in cell on/off decision as explained below.
2. Certain level of autonomy is given to gNB-DU to allow it make its own cell on/off decision according to the cell status. The gNB-DU has the up-to-date information e.g., number of active UEs, radio resource utilization ratio, traffic status of the cell. Therefore, if certain level of autonomy is given to gNB-DU, it can make proper cell on/off decision based on the above cell status. But gNB-CU should always control this procedure and being informed of any gNB-DU’s decision.   
RAN3 should lead the work and it may have some impacts on the assistance information which can be potentially supported by the UEs in the cell.
Proposal 1: Enhancements to support dynamic cell on/off indication via backhaul should be supported and RAN3 should be informed about it. 

2.3 SCell activation/deactivation signalling
In RAN1#116bis meeting, RAN1 agreed a few supported scenarios/cases to trigger the on-demand SSB by gNB, and some scenarios are still FFS. Regarding the signalling for a cell supporting on-demand SSB SCell operation, RAN1 has listed two options:
Option 1: Separate signaling between legacy/existing signaling providing SCell activation/deactivation and signaling providing on-demand SSB transmission indication.
Option 2: A single signalling in which both SCell activation/deactivation and on-demand SSB transmission indication are provided.
Although the details are to be discussed and it is related to the supported scenarios/cases, it is preferrable to specify a separate signaling to trigger the on-demand SSB rather than modifying the legacy signaling due to the reasons as listed below:
1. The on-demand SSB trigger and SCell activation/deactivation do not necessarility happen at the same time. In the supported sceanrios/cases agreend in RAN1#116bis, the scenario #2 where network can trigger the transmission of on-demand SSB before SCell activation is to be supported. Therefore, to separate the above two signallings would be beneficial.
2. A single signalling option might be complex. With Option 2, it is envisaged that there will be an indicator in the legacy e.g., SCell activation/deacativation MAC CE to indicate that this command is for Scell activation/deactivation or for on-demand SSB transmission or for both. We should try to avoid touching the old signaling in general as this would additionally lead to the discuss of e.g., whether a particular Scell to be activated or to broadcast OD-SSB.
Proposal 2: RAN2 to support separate signalling for gNB to trigger the on-demand SSB transmission from SCell activation/deactivation.
3. Conclusion
We have observation as following:
Observation 1: Uplink wake-up-signal from UE to trigger the on-demand SSB in SCell is beneficial from RAN2 point of view. But we wait for RAN1 input.
We propose RAN2 to discuss following proposals:
Proposal 1: Enhancements to support dynamic cell on/off indication via backhaul should be supported and RAN3 should be informed about it. 
Proposal 2: RAN2 to support separate signalling for gNB to trigger the on-demand SSB transmission from SCell activation/deactivation.


  

