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Introduction
[bookmark: _Hlk134110406]In the RAN#102 meeting, a new Work Item for network energy saving enhancement has been approved in [1] including the following objective on on-demand SSB SCell operation:
	1. Specify procedures and signalling 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, we discuss on the support of on-demand SSB SCell operation relevant to above objective. 
Discussions
[bookmark: _Hlk134566839][bookmark: _Hlk142346595]In the RAN1 #116 bis meeting, the following agreements were made for on-demand SSB SCell operation [2]:
	For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB can be triggered by gNB at least for the following scenarios/cases:
· Scenario #2 and Case #1
· Scenario #2 and Case #2
· Scenario #2A and Case #1
· Scenario #2A and Case #2
· FFS: Scenario #3A and Case #1
· FFS: Scenario #3A and Case #2
· FFS: Scenario #3B and Case #1
· FFS: Scenario #3B and Case #2
· For Case #1, once on-demand SSB is triggered, its transmission is in a periodic manner.
· Note: This does not imply periodic on-demand SSB is transmitted indefinitely after triggered.
· Notes:
· Scenario #2A refers to
· “When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· Scenario #3A refers to
· “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to
· “When SCell activation is completed and SCell is activated” or
· “After SCell activation is completed and SCell is activated”
· For discussion purpose under AI 9.5.1, always-on SSB is SSB supported in Rel-18 specifications.
Timing for on-demand SSB transmission (e.g. when the triggered SSB starts and ends) will be separately discussed.



In the RAN1 #116 meeting, the following agreements were made for on-demand SSB SCell operation [3]:
	Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, the following cases are identified for further study:
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell
· FFS: Whether always-on SSB and on-demand SSB are not cell-defining SSB if transmitted.
FFS: Which scenario the above applies for 
For the following identified scenarios for on-demand SSB SCell operation, focus future RAN1 discussion to down-select (both may be selected) between the two scenarios.
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)
· Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321)
· This does not preclude SCell for which activation is completed
· FFS: The case where SCell activation is completed
FFS: Application timing between NW triggering message and on demand SSB transmission.


In this document we prioritize Scenario #2 and Scenario #2A (Scenario #3 and Scenario #3B is FFS). 
For the combination of Case #1 and Scenario #2, there is no always-on SSB transmitted on the SCell, and SCell is configured to a UE but before the UE receives SCell activation command. By triggering on-demand SSB for L3 measurement, it can help the network to understand whether to activate the SCell or not. 
For the combination of Case #1 and Scenario #2A, there is no always-on SSB transmitted on the SCell, and SCell is configured to a UE and UE receives SCell activation command. On-demand SSB transmission can be utilized for the cell detection of SSB-less SCell, which it may benefit for reducing the latency of SCell activation procedure.
For the combination of Case #2 and Scenario #2, long always-on SSB is periodically transmitted on the cell, and SCell is configured to a UE but before the UE receives SCell activation command. By triggering a shorter-periodicity on-demand SSB, it can result in faster L1/L3 measurement, synchronization and UE connection. 
For the combination of Case #2 and Scenario #2A, long always-on SSB is periodically transmitted on the cell, and SCell is configured to a UE and UE receives SCell activation command. By triggering a shorter-periodicity on-demand SSB, it can result in faster L1/L3 measurement, synchronization and UE connection. 
Observation 1: RAN1 has agreed to prioritize Scenario #2 and Scenario #2A, Case #1 and Case #2 for on-demand SSB SCell operation.
For case #1 (No always-on SSB on the cell), the cell can be activated through cell on/off indication via backhaul. 
If the activation is between two NG-RAN nodes, the cell activation procedure that has already been defined in the current specification [4] can support a NG-RAN node to request its neighbouring NG-RAN node through the Xn interface to switch on the whole cell or only some of the SSB beams within one or more cells. 
If the activation is between a CU and a DU, the F1 setup procedure and the gNB-CU Configuration Update procedure that have already been defined in the current specification [5] can support a CU to request a DU through the F1 interface to switch on some cells or only some of the SSB beams within one or more cells. 
[bookmark: _Hlk166156850]Proposal 1: For Case #1 (No always-on SSB on the cell), RAN3 to agree that:
· The existing cell activation message can be reused to activate the cell over Xn for the SCell on-demand SSB.
· The existing F1 setup procedure and the gNB-CU Configuration Update procedure can be reused to activate the cell over F1 for the SCell on-demand SSB.

 For Case #2 (Always-on SSB is periodically transmitted on the cell), this cell may already be in a normal operational state. It's evident that there's no requirement for backhaul signalling to activate this cell. Therefore, RAN3 can proceed with discussions unless new information is required.
Proposal 2: For Case #2 (Always-on SSB is periodically transmitted on the cell), RAN3 to agree that:
· Since the cell might already be in a normal operational state, cell activation by reusing the existing messages is not needed.   
Conclusions
In this submission, we discuss the support of on-demand SSB SCell operation. We focus on the combinations of Scenario #2, Scenario #2A, and Case #1, Case #2. The following observations and proposals are made:
Observation 1: RAN1 has agreed to prioritize Scenario #2 and Scenario #2A, Case #1 and Case #2 for on-demand SSB SCell operation.
Proposal 1: For Case #1 (No always-on SSB on the cell), RAN3 to agree that:
· The existing cell activation message can be reused to activate the cell over Xn for the SCell on-demand SSB.
· The existing F1 setup procedure and the gNB-CU Configuration Update procedure can be reused to activate the cell over F1 for the SCell on-demand SSB.
Proposal 2: For Case #2 (Always-on SSB is periodically transmitted on the cell), RAN3 to agree that:
· Since the cell might already be in a normal operational state, cell activation by reusing the existing messages is not needed.   
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