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1	Introduction
In this contribution, we will discuss the aspects related to the on-demand SSB SCell operation which is one of the objectives of the R19-network energy savings work item 
	The objectives of the work item are the 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]
0. 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)
0. 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.



2	On-demand SSB SCell operation for UEs in connected mode
2.1	Scenarios and use cases
	[bookmark: _Hlk162253983]Agreement:
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 

Agreement
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

Agreement
For SSB burst(s) triggered by on-demand SSB SCell operation, study at least the following options.
· Option 1: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A.
· Option 1A: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A until gNB turns OFF the on demand SSB
· Option 2: UE expects that on-demand SSB burst(s) is transmitted from time instance A to time instance B and not transmitted after time instance B.
· Option 3: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.
· Option 4: UE expects that on-demand SSB burst(s) is transmitted with a periodicity from time instance A to time instance B and with the other periodicity after time instance B.
· FFS: The combination of above options
· FFS: How to define time instance A/B and the value of N per option
FFS: Each option is applicable to which Cases or Scenarios (as per the previous agreement)



Based on the RAN1#116 outcome, the on-demand SSB operation in SCell is being considered for UEs in Connected mode and for different use cases and scenarios. 
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell

On-demand SSB operation may be considered for both Case #1 and Case #2.
From the RAN2 perspective, to handle the required configurations and signalling, it would be appropriate to align with the RAN1 defined 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

Our current understanding is that on-demand SSB transmission may be applied to Scenario#2 and Scenario#3, other options not precluded in RAN1.  For these scenarios, UE requires to be configured with the SSB bursts for the on-demand SSB transmission, and in general, this may be provided via the SCell Configuration framework. 
However, there are multiple options for the SSB bursts still under discussion within RAN1 and the configuration for on-demand SSB would depend on these options eg Option 1, Option 1A and Option 4 might require certain configuration that could be different from Option 2 and Option 3.
RAN2 needs to wait for the down selection of most appropriate option within RAN1 before looking into the configuration and signalling aspects. 

Observation 1: On-demand SSB configuration may be provided via the SCell configuration framework.
Observation 2: Multiple options for the SSB bursts still under discussion within RAN1 and the configuration for on-demand SSB would depend on these options.  Eg: Option 1, Option 1A and Option 4 may require configuration that could be different from Option 2 and Option 3.

Proposal 1: RAN2 to wait for RAN1 to finalize the scenarios and SSB burst options before looking into the configuration/signalling enhancements.
3	Conclusion
Observation 1: On-demand SSB configuration may be provided via the SCell configuration framework.
Observation 2: Multiple options for the SSB bursts still under discussion within RAN1 and the configuration for on-demand SSB would depend on these options.  Eg: Option 1, Option 1A and Option 4 may require configuration that could be different from Option 2 and Option 3.

Proposal 1: RAN2 to wait for RAN1 to finalize the scenarios and SSB burst options before looking into the configuration/signalling enhancements.



