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1. Introduction
In the WID of Rel-19 network energy savings (NES) [1], the objective of on-demand SSB SCell operation are listed as below:

· 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.

This contribution provides our views on this topic. 
2. [bookmark: OLE_LINK937]Background

In the WID of Rel-19 (NES) [1], it is mentioned that on-demand SSB for SCell can be used at least for SCell time/frequency synchronization in inter-band SSB-less CA and facilitate SCell activation.

Observation 1: As mentioned in the WID of Rel-19 (NES) [1], on-demand SSB for SCell can be used at least for SCell time/frequency synchronization in inter-band SSB-less CA and facilitate SCell activation.

Observation 2: To our understanding, the “on-demand SSB” is using legacy SSB pattern, so condensed (or compact) SSB burst which puts SSBs of different beams in a shorter time span seems out of scope.

For facilitation of SCell activation, on-demand SSB can be triggered to fill in more SSB bursts in one SSB burst period temporarily to reduce the large SCell activation delay, say in FR2, as shown in Figure 1.
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Figure 1. Large SCell activation delay in FR2 due to Rx beam sweeping, AGC setting, cell search, and measurement [2]

Observation 3: For facilitation of SCell activation, on-demand SSB can be triggered to fill in more SSB bursts in one SSB burst period temporarily to reduce the large SCell activation delay, say in FR2, as shown in Figure 1.
3. Discussions of on-demand SSB SCell operation
3.1 Impact to legacy initial attachment

For a UE performing initial cell search, it would search SSB on the synchronization raster as defined in 38.104 [3] Clause 5.4.3. As the on-demand SSB is only transmitted temporarily, it is needed to ensure the on-demand SSB would not be used for initial cell search.

Observation 4: For a UE performing initial cell search, it would search SSB on the synchronization raster as defined in 38.104 [3] Clause 5.4.3. As the on-demand SSB is only transmitted temporarily, it is needed to ensure the on-demand SSB would not be used for initial cell search.

We hence have the following proposal:

Proposal 1: The transmitted on-demand SSB would not fall on the synchronization raster defined in 38.104 [3] Clause 5.4.3.

3.1 Tiggering method(s) and information to be carried on the triggering signal

For the triggering method(s) of on-demand SSB SCell operation, as mentioned in the WID of Rel-19 (NES) [1], it would be selected from 
· UE uplink wake-up-signal using an existing signal/channel, 
· cell on/off indication via backhaul, 
· SCell activation/deactivation signaling

Observation 5: For the triggering method(s) of on-demand SSB SCell operation, as mentioned in the WID of Rel-19 (NES) [1], it would be selected from 
· UE uplink wake-up-signal using an existing signal/channel, 
· cell on/off indication via backhaul, 
· SCell activation/deactivation signaling

To enable on-demand SSB, intuitively it would need an uplink signal to send UE request and a downlink signal to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB. 

Observation 6: To enable on-demand SSB, intuitively it would need an uplink signal to send UE request and a downlink signal to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB.

As the on-demand SSB is for connected mode usage and carrier aggregation, we think the most straightforward way is to use UL MAC-CE to send UE request and DL MAC-CE to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB.

Observation 7: The on-demand SSB is used for connected mode and carrier aggregation.

Proposal 2: For on-demand SSB triggering, use UL MAC-CE to send UE request and DL MAC-CE to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB. The DL MAC-CE can be used together with the SCell activation/deactivation.

Proposal 3: The UL MAC-CE should include the UE request of on-demand SSB and which cell(s) would need on-demand SSB.

Proposal 4: The DL MAC-CE should include the following time domain properties of the to-be-transmitted on-demand SSB:
· SSBs (beams) to be transmitted in one SSB burst (Ex. using similar structure as ssb-PositionsInBurst)
· Number of SSB bursts
· Gap length between SSB bursts
· Triggering offset
· Number of SSB burst clusters (one cluster includes multiple SSB burst)
· Number of SSB bursts in one cluster
· Gap length between SSB burst clusters

Proposal 5: The DL MAC-CE should include the following frequency domain properties of the to-be-transmitted on-demand SSB (s):
· Absolute frequency position(s) of the SSB (Ex. using similar definition as absoluteFrequencySSB)

Proposal 6: If multiple SSB bursts are triggered on one SCell, all bursts in the SCell share the same configurations including antenna port index, OFDM symbol location, and PRB location.

4. [bookmark: OLE_LINK203]Conclusion
In this contribution, we focus on the discussions of on-demand SSB SCell operation and have the following observations and proposals: 

Observation 1: As mentioned in the WID of Rel-19 (NES) [1], on-demand SSB for SCell can be used at least for SCell time/frequency synchronization in inter-band SSB-less CA and facilitate SCell activation.

Observation 2: To our understanding, the “on-demand SSB” is using legacy SSB pattern, so condensed (or compact) SSB burst which puts SSBs of different beams in a shorter time span seems out of scope.

Observation 3: For facilitation of SCell activation, on-demand SSB can be triggered to fill in more SSB bursts in one SSB burst period temporarily to reduce the large SCell activation delay, say in FR2, as shown in Figure 1.

Observation 4: For a UE performing initial cell search, it would search SSB on the synchronization raster as defined in 38.104 [3] Clause 5.4.3. As the on-demand SSB is only transmitted temporarily, it is needed to ensure the on-demand SSB would not be used for initial cell search.

Proposal 1: The transmitted on-demand SSB would not fall on the synchronization raster defined in 38.104 [3] Clause 5.4.3.

Observation 5: For the triggering method(s) of on-demand SSB SCell operation, as mentioned in the WID of Rel-19 (NES) [1], it would be selected from 
1. UE uplink wake-up-signal using an existing signal/channel, 
1. cell on/off indication via backhaul, 
1. SCell activation/deactivation signaling

Observation 6: To enable on-demand SSB, intuitively it would need an uplink signal to send UE request and a downlink signal to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB.

Observation 7: The on-demand SSB is used for connected mode and carrier aggregation.

Proposal 2: For on-demand SSB triggering, use UL MAC-CE to send UE request and DL MAC-CE to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB. The DL MAC-CE can be used together with the SCell activation/deactivation.

Proposal 3: The UL MAC-CE should include the UE request of on-demand SSB and which cell(s) would need on-demand SSB.

Proposal 4: The DL MAC-CE should include the following time domain properties of the to-be-transmitted on-demand SSB:
· SSBs (beams) to be transmitted in one SSB burst (Ex. using similar structure as ssb-PositionsInBurst)
· Number of SSB bursts
· Gap length between SSB bursts
· Triggering offset
· Number of SSB burst clusters (one cluster includes multiple SSB burst)
· Number of SSB bursts in one cluster
· Gap length between SSB burst clusters

Proposal 5: The DL MAC-CE should include the following frequency domain properties of the to-be-transmitted on-demand SSB (s):
· Absolute frequency position(s) of the SSB (Ex. using similar definition as absoluteFrequencySSB)

Proposal 6: If multiple SSB bursts are triggered on one SCell, all bursts in the SCell share the same configurations including antenna port index, OFDM symbol location, and PRB location.
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