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Introduction
According to the WID for Rel-19 enhancements of NES [1], procedures and signalling methods to support on-demand SSB SCell operation for UEs in connected mode would be specified.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]
0. 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)
0. 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, our considerations on on-demand SSB are made.

Discussion
Triggering method
In the WID [1], the following three candidate triggering method are mentioned.
· 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
In RAN1#116 meeting [2], the following agreement regarding trigger of on-demand SSB Scell operation was made.Agreement
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE

The agreement implies method 2 (Cell on/off indication via backhaul) and/or method 3 (SCell activation/deactivation signaling) has been supported from RAN1 point of view. On the other hand, supporting method 1 (UE uplink wake-up-signal using an existing signal/channel) has not been agreed yet.
In our view, the UE triggered on-demand SSB would be beneficial, because:
1. The uplink wake-up-signal from UEs can give network a real-time overview of upcoming short term traffic demand, if the wake-up-signal is triggered when UE has additional (sometimes unexpected) UL traffic to transmit. Therefore, the network can activate the Scell on time just before the traffic arrives which potentially maximizes the energy saving gain without sacrificing the UL traffic transmission performance of the UE. 
1. The uplink wake-up-signal from UE can indicate to the network its demand to perform connected mode measurements, so that network can activate the cell to facilitate such requirement on demand.
1. Uplink wake-up-signal may have added benefit to allow the network to be aware of the uplink channel quality of the UE based on the wake-up-signal. 
Therefore, we propose:
Proposal 1: RAN1 should support on-demand SSB Scell operation triggered by UE.

Signalling for gNB triggering on-demand SSB
In RAN1#116bis meeting [3], the following agreement regarding signalling for gNB triggered on-demand SSB was made.Agreement
For a cell supporting on-demand SSB SCell operation, further study the following options.
· Option 1: Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
· Option 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication are provided.
· FFS: Details of the signaling
· Other options are not precluded.
· FFS: Details on On-demand SSB transmission indication

In our view, although detailed signalling designs should be left to RAN2 discussion, RAN1 can discuss the timing for providing on-demand SSB transmission indication. From such aspect, we have analyzed that, on option 1, the indication on-demand SSB transmission could be sent before SCell activation/deactivation command, while option 2 has the limitation that on-demand SSB transmission indication timing must be the same as SCell activation/deactivation timing. In that sense, we prefer option 1 as indication timing for on-demand SSB transmission and SCell activation/deactivation timing should be independent.
Proposal 2: For signalling for gNB triggering on-demand SSB, option 1 (Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication) should be supported.
· Detailed design on On-demand SSB transmission indication is left to RAN2.

Definition of on-demand SSB
In RAN1#116bis meeting [3], the following agreement regarding definition of on-demand SSB was made.Agreement
· For a cell supporting on-demand SSB SCell operation,
· Note: It is up to gNB implementation whether always-on SSB (if transmitted) on the cell is cell-defining SSB or not.
· For on-demand SSB on the cell, downselect between the following alternatives
· Alt-1: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not.
· Alt-2: On-demand SSB is limited to non-cell-defining SSB.
· FFS: Further limitations to on-demand SSB 


One of important aspects is to minimize legacy UE impact when on-demand SSB is introduced. Even if on-demand SSB is operated on SCell for certain connected UEs, idle-mode UEs are not aware of whether the detected SSB is the on-demand SSB or not. Therefore, some indication mechanism or barring mechanism would be required to minimize impact to legacy idle mode UE.
Although NCD-SSB works for protection to access for normal UE, it does not work for RedCap UE because RedCap UE uses the NCD-SSB for initial access. In that sense, alt-2 does not solve an issue on legacy UE impact. Therefore, since such limitation that on-demand SSB is always NCD-SSB is meaningless, alt-1 is fine for us. On the other hand, to minimize legacy UE impact, mechanism of cell barring to legacy UEs should be also considered.
Proposal 3: For on-demand SSB on SCell, Alt-1 (It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not) should be supported.
· If Alt-1 is supported, cell barring to legacy UEs should be also considered.
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The following proposals was made in this contribution.
Proposal 1: RAN1 should support on-demand SSB Scell operation triggered by UE.
Proposal 2: For signalling for gNB triggering on-demand SSB, option 1 (Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication) should be supported.
· Detailed design on On-demand SSB transmission indication is left to RAN2.
Proposal 3: For on-demand SSB on SCell, Alt-1 (It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not) should be supported.
· If Alt-1 is supported, cell barring to legacy UEs should be also considered.
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