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Introduction
In RP#102 meeting, the following objective was approved as part of the WID [1]. 
	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, scenarios and triggering methods for on-demand SSB SCell operation will be discussed.
Discussions
Scenario clarification
In 5G NR, there are three types of Carrier Aggregation: Intra-band contiguous CA, Intra-band non-contiguous CA, and Inter-band CA. Moreover, intra-band and inter-band CA is feasible within FR1, within FR2, and across FR1 and FR2. In Rel-15, SSB-less SCell, which does not have to transmit SSB, for intra-band (contiguous/non-contiguous) CA within FR1/FR2 is supported. Specifically, for an SSB-less SCell which is in the same frequency band as the Pcell, the UE can obtain time/frequency synchronization from the Pcell. In addition, SSB-less SCell for inter-band CA within FR1 is supported in Rel-18. In the current specification, the network can configure a cell which is co-located with a SSB-less SCell as a reference cell so that the UE can obtain time/frequency synchronization for such SSB-less SCell from the reference cell. It is observed the UE can obtain time/frequency synchronization for an SSB-less SCell using legacy mechanisms for the scenarios discussed above, and we think on-demand SSB transmission for the scenarios discussed above is not needed. Therefore, in our view, the target scenarios for on-demand SSB transmission in Rel-19 would be inter-band CA without co-located cell(s) and inter-band CA where the SSB-less SCell and PCell are across FR1 and FR2. Scenarios discussed can be found in Table 1.
	Scenarios
	Methods to obtain time/frequency synchronization for an SSB-less SCell

	Intra-band CA
	From the PCell (Rel-15)

	Inter-band CA (within FR1) with co-located cell(s)
	From a configured reference cell (Rel-18)

	Inter-band CA without co-located cell(s)
	On-demand SSB transmission (Rel-19)

	Inter-band CA across FR1 and FR2
	On-demand SSB transmission (Rel-19)


Table 1: SSB-less SCell scenarios.

Observation 1: 	For intra-band CA and inter-band CA with co-located cell(s), the UE can obtain time/frequency synchronization for an SSB-less SCell using legacy mechanisms. 
Proposal 1: For intra-band CA and inter-band CA with co-located cell(s), on-demand SSB transmission is not needed in Rel-19.
Proposal 2: The target scenarios for on-demand SSB transmission in Rel-19 would be inter-band CA without co-located cell(s) and inter-band CA where the SSB-less SCell and PCell are across FR1 and FR2.

SCell activation
We first briefly go through the SCell activation procedure. In general, upon successful reception of the PDSCH carrying a SCell activation MAC CE, the UE will send a HARQ feedback to the network. Afterward, the UE obtains time and frequency synchronization based on the reference signal (e.g., SSB) from the target SCell. Finally, the UE performs CSI-RS measurements and CQI reporting, and then the UE can be scheduled for reception/transmission at the SCell. Considering a configured SSB-less SCell, the network may send a SCell activation MAC CE to activate the SSB-less SCell. In the current specification, after receiving a SCell activation MAC CE for such SCell, the UE can obtain time and frequency synchronization from the PCell or a configured reference cell in some scenarios (see section 2.1). For the target scenarios in Rel-19 (see section 2.1), on-demand SSB transmission shall be triggered so that the UE can obtain time and frequency synchronization for activating an SSB-less SCell. The on-demand SSB transmission may be triggered by the UE or by the network. If the on-demand SSB transmission is triggered by the UE, upon reception of a SCell activation MAC CE, the UE may send a request to network via an UL signaling (e.g., WUS) for SSB transmission in order to perform time/frequency synchronization. However, it may cause additional UL signalling overhead and additional SCell activation delay. Alternatively, the on-demand SSB transmission can be triggered by the network. Notably, the triggering mechanism of temporary TRS based on SCell activation MAC-CE in Rel-17 can be reused. For example, the network may send an enhanced SCell activation MAC CE with the indication of SSB transmission for activating an SSB-less SCell. Upon reception of the enhanced SCell activation MAC CE, the UE is indicated to measure the on-demand SSB. The measurement period and/or pattern of the on-demand SSB transmission for an SSB-less SCell can be further studied.
Observation 2: 	For SSB-less SCell activation, on-demand SSB transmission triggered by the UE may cause additional UL signalling (e.g., WUS) overhead and additional SCell activation delay.
Proposal 3: For SSB-less SCell activation, on-demand SSB transmission is triggered by the network, and an enhanced SCell activation MAC CE can be considered as a triggering signalling.

Conclusions
Based on the discussion above, we have the following observations and proposals:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 1: 	For intra-band CA and inter-band CA with co-located cell(s), the UE can obtain time/frequency synchronization for an SSB-less SCell using legacy mechanisms. 
Proposal 1: For intra-band CA and inter-band CA with co-located cell(s), on-demand SSB transmission is not needed in Rel-19.
Proposal 2: The target scenarios for on-demand SSB transmission in Rel-19 would be inter-band CA without co-located cell(s) and inter-band CA where the SSB-less SCell and PCell are across FR1 and FR2.
Observation 2: 	For SSB-less SCell activation, on-demand SSB transmission triggered by the UE may cause additional UL signalling (e.g., WUS) overhead and additional SCell activation delay.
Proposal 3: For SSB-less SCell activation, on-demand SSB transmission is triggered by the network, and an enhanced SCell activation MAC CE can be considered as a triggering signalling.
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