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1	Background
A work item on “Enhancements of network energy savings for NR” was agreed in [1] with the following objectives:
	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.
2. 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
3. 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
4. Specify the corresponding core requirements, for the above features [RAN4].



This paper discusses the “on demand SSB” related topic in objective 1.

2	RAN1 progress on Objective 1 so far
RAN1#116 has made the following agreement on objective 1:
2.1	The scenarios for on-demand SSB SCell option
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.
2.2	The scenarios for on-demand SSB SCell option
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.
2.3	Support on-demand SSB SCell triggering
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE

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)
3	Discussion
SSB-less SCell for intra-band CA was introduced in Rel-15. SSB-less SCell for inter-band CA was introduced in Rel-18.

TS 38.300 defines an SSB-less SCell by
For an intra-band or inter-band CA SCell, a UE may obtain timing reference and AGC source from another serving cell in case the UE is not provided with SSB nor SMTC configuration for this SCell, as described in TS 38.331 [12].
Observation 1: On-demand SSB is an operation mode between periodic SSB transmissions and SSB-less operation for SCell. The SSB related parameters are applied on demand.
Observation 2: Intra/Inter-band CA SSB-less operation does not impact RAN3.
In CA operation, all serving cells belong to one gNB-DU. There is no obvious RAN3 Xn/F1 impact related to on-demand SSB SCell CA. We may need to enhance the SSB triggering procedure, but given that RAN1 is still discussing the details, at this stage, we can monitor RAN1/2 progress.
Proposal 1: It is proposed RAN3 to monitor the RAN1/2 progress on Objective 1.
3	Proposals
Observation 1: On demand SSB is an operation that goes between SSB on and SSB-less for SCell. The SSB related parameters are applied on demand.
Observation 2: Intra/Inter frequency CA SSB-less operation does not impact RAN3.
Proposal 1: It is proposed RAN3 to monitor the RAN1/2 progress on Objective 1.
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