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Introduction
For NES on-demand SSB SCell operation topic, the WID[1] content is as follows:
	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: OLE_LINK5][bookmark: OLE_LINK8]In this contribution, we will discuss the scenarios and potential issues on on-demand SSB SCell operation topic, our views will be given as well.
Discussion
Scenarios
In RAN1#116[2], on-demand SSB SCell operation has been discussed, and it was agreed that on-demand SSB SCell operation triggered by gNB. Therefore, RAN3 should focus on the triggering methods of gNB side. And RAN1#116 has also achieved the following agreements about the cases and scenarios of on-demand SSB SCell operation:
	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) 
o	This does not preclude SCell for which activation is completed
o	FFS: The case where SCell activation is completed 
FFS: Application timing between NW triggering message and on demand SSB transmission
Agreement
Support on-demand SSB SCell operation triggered by gNB.
FFS Details of associated signaling/indication/configuration provided to UE


We will analyze the potential impact of the different cases on SCell SSB transmission from RAN3 perspective. 
For Case #1 discussed by RAN1 above, there is no SSB transmission when on-demand SSB for the SCell is not triggered. The on-demand SSB should be used for L1 measurement which is necessary for SCell activation and for maintaining synchronization for data transmission after the SCell activation. In this case, the on-demand SSB of the SCell can be triggered before the SCell is activated and stopped when the SCell is deactivated.
Observation 1: For no always-on SSB SCell, on-demand SSB can be triggered for the SCell before the SCell activation and it can be stopped when the SCell is deactivated.
In this case, gNB decides Scell with no-always-on SSB to be configured. From gNB point of view, the configuration of Scell with no-always-on SSB to UE is performed by gNB-DU. At reception of gNB-CU’s indication on adding SCell to UE, if gNB-DU decides the SCell does not need to transmit an always-on SSB, it can configure the no always-on SSB SCell to UE then no SSB is broadcasted over that SCell to UE. GNB-DU can send on-demand SSB for the non-SSB SCell before the SCell is activated if necessary. The transmission of the on-demand SSB may be based on L1/L2 information for determining activation of the SCell such as DL traffic volume for UE or SR/BSR reported by UE for UL traffic. Considering the activation of SCell is also determined by DU, we think it is feasible for the gNB-DU to determine transmitting the on-demand SSB. The same principle, the stop of on-demand SSB on the SCell is also determined by gNB-DU, when the SSB is deactivated. In such case, gNB-CU may not need to know whether the always-on SSB is broadcasted in the SCell or not, so it may have no impact on the F1 interface. 
Observation 2: For no always-on SSB SCell, such SCell is assumed configured by gNB-DU and the transmission/stop of on-demand SSB for the SCell is determined by gNB-DU too. No impact to F1 interface is observed so far.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For Case #2 discussed by RAN1 above, certain always-on signal (e.g. sparse SSB) is transmitted when on-demand SSB for the SCell is not triggered. The on-demand SSB can be used for L1 measurement which is necessary for SCell activation, but not used for maintaining synchronization for data transmission during period of SCell being activated as the always-on SSB can be used for this purpose. In this case, it’s assumed the SCell is triggered to transmit on-demand SSB before the SCell is activated and is indicated to stop SSB transmission when the SCell is activated.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK10]Observation 3: For always-on SSB SCell, on-demand SSB of the SCell can be triggered before the SCell activation and it can be stopped at the SCell activation.
In this case, gNB decides Scell with always-on SSB to be configured. The configuration of Scell with always-on SSB to UE is performed by gNB-DU. At reception of gNB-CU’s indication on adding SCell to UE, if gNB-DU decides the SCell transmits an always-on sparse SSB, it can configure the SCell with an always-on sparse SSB to UE. GNB-DU decides to send on-demand SSB for SCell before the SCell is activated as needed, that may be based on L1/L2 information for determining activation of the SCell. So, it’s feasible for gNB-DU to determine transmitting the on-demand SSB. The same principle, the stop of on-demand SSB on the SCell is also determined by gNB-DU, for example, when the SSB is already activated, since the always-on sparse SSB can be used for maintain synchronization for data transmission. So, in Case#2, gNB-CU still does not need to know whether the always-on SSB is broadcasted in the SCell or not, i.e., there may be no impact on the F1 interface.
Observation 4: For always-on SSB SCell, such SCell is assumed configured by gNB-DU and the transmission/stop of on-demand SSB for the SCell is determined by gNB-DU too. No impact to F1 interface is observed at present.
As discussed above, we currently do not see the benefit of gNB-CU understanding the status of SSB transmission. RAN3 can take above observation into account on considering the impact of on-demand SSB SCell. 
Proposal 1: RAN3 take above observations into account on considering the impact of on-demand SSB SCell.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we have following observations and proposal:
Observation 1: For no always-on SSB SCell, on-demand SSB can be triggered for the SCell before the SCell activation and it can be stopped when the SCell is deactivated.
Observation 2: For no always-on SSB SCell, such SCell is assumed configured by gNB-DU and the transmission/stop of on-demand SSB for the SCell is determined by gNB-DU too. No impact to F1 interface is observed so far.
Observation 3: For always-on SSB SCell, on-demand SSB of the SCell can be triggered before the SCell activation and it can be stopped at the SCell activation.
Observation 4: For always-on SSB SCell, such SCell is assumed configured by gNB-DU and the transmission/stop of on-demand SSB for the SCell is determined by gNB-DU too. No impact to F1 interface is observed at present.
Proposal 1: RAN3 take above observations into account on considering the impact of on-demand SSB SCell.
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