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1. Introduction
The following objective has been included in NES enhancement in R19 [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.
[bookmark: _Toc12718547]In this paper, we share some understanding on the general solution from RAN2 perspective.
2. Discussion
2.1. Clarification on the scenarios
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Figure 1. Three phases of SCell operation that on-demand SSB can be applied
As shown in the above figure, we understand there are 4 phases in the whole SCell addition and activation procedure:
· Phase 0: Before SCell configuration
· Phase 1: After SCell configuration before SCell activation
· Phase 2: During SCell activation procedure
· Phase 3: After SCell activation
There has been discussion in RAN1 on which phase to apply on demand SSB SCell with the following agreements made [2]:
---------------------------------------------------------
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
(Apple requested adding the above FFS)
---------------------------------------------------------
And we can infer that only phase 1/2/3 will be considered while phase 0 is excluded.
In RAN2, we suggest to also start with the scenarios selected by RAN1 to avoid duplicated discussion:
Proposal 1: RAN2 start with the following scenarios for on demand SSB SCell operation with down-selection in future discussion:
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command;
· Scenario #3: After UE receives SCell activation command.
2.2. Trigger for on demand SSB SCell
Three triggering methods have been identified in the WID:
· Method 1: UE uplink wake-up-signal using an existing signal/channel
· Method 2: Cell on/off indication via backhaul
· Method 3: SCell activation/deactivation signaling
Method 1 requires NW to monitor the WUS from UE which would introduce extra energy consumption at network side thus is not preferred from our perspective and NW based solution is preferred to trigger the transmission of SSB from SCell when the traffic loads grow.
Proposal 2: The on demand SSB operation towards SCell should be triggered by NW.
Once the on demand SSB operation is performed and the corresponding SCell(s) start to transmit SSB, UE should be aware and such information can be indicated to UE via SCell activation/deactivation MAC CE or a new MAC CE.
Proposal 3: Reuse the SCell activation/deactivation MAC CE or introduce a new MAC CE to indicate start of SSB transmission of on demand SSB SCell(s).
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1: RAN2 start with the following scenarios for on demand SSB SCell operation with down-selection in future discussion:
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command;
· Scenario #3: After UE receives SCell activation command.
Proposal 2: The on demand SSB operation towards SCell should be triggered by NW.
Proposal 3: Reuse the SCell activation/deactivation MAC CE or introduce a new MAC CE to indicate start of SSB transmission of on demand SSB SCell(s).
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