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1. Introduction
In RAN1 #116bis meeting, some agreements about new WI Enhancements of network energy savings for NR are approved[1],  Which are shown as following:

For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB can be triggered by gNB at least for the following scenarios/cases:
· Scenario #2 and Case #1
· Scenario #2 and Case #2
· Scenario #2A and Case #1
· Scenario #2A and Case #2
· FFS: Scenario #3A and Case #1
· FFS: Scenario #3A and Case #2
· FFS: Scenario #3B and Case #1
· FFS: Scenario #3B and Case #2
· For Case #1, once on-demand SSB is triggered, its transmission is in a periodic manner.
· Note: This does not imply periodic on-demand SSB is transmitted indefinitely after triggered.
· Notes:
· Scenario #2A refers to
· “When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· Scenario #3A refers to
· “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to
· “When SCell activation is completed and SCell is activated” or
· “After SCell activation is completed and SCell is activated”
· For discussion purpose under AI 9.5.1, always-on SSB is SSB supported in Rel-18 specifications.
· Timing for on-demand SSB transmission (e.g. when the triggered SSB starts and ends) will be separately discussed.

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 
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 this contribution, we discuss on-demand SSB SCell operation.
2.  On-demand SSB SCell operation 
It has been agreed that on-demand SSB can be triggered by gNB at least for the following scenarios/cases, Scenario #2 and Case #1, Scenario #2 and Case #2, Scenario #2A and Case #1, Scenario #2A and Case #2, and FFS  Scenario #3A and Case #1,  Scenario #3A and Case #2,  Scenario #3B and Case #1,  Scenario #3B and Case #2. 
The detailed scenarios and cases are defined as following:
· Scenario #2 refers to SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)
· Scenario #2A refers to  “When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· Scenario #3A refers to “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to “When SCell activation is completed and SCell is activated” or “After SCell activation is completed and SCell is activated”
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell

In our point of view, For Scenario #3A: After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed, the on demand SSB can be used for cell search during the Scell activation procedure, and can be used to reduce the activation delay and also get the energy saving gain. So it is better to support on demand SSB Scell operation in scenario#3A. And both case#1 and case#2 need to be supported.
While for Scenario #3B: “When SCell activation is completed and SCell is activated”or “After SCell activation is completed and SCell is activated”，as for legacy UEs, the periodic SSB can be used by UEs of SCell to do normal operation, and if on demand SSB is supported, the network energy saving UEs need to do some implementation or some specification impact needed to do normal operation of Scell by using on demand SSB. Considering the simplicity and trade-off between network energy saving and specification or implementation impact, we propose whether on demand SSB is supported in Scenarios #3B is FFS.

Proposal 1：Scenario #3A case #1 and Scenario #3A case #B need to be supported for on-demand SSB Scell operation, and Scenario #3B is FFS.
3.  Cell-defining SSB or non-cell-defining SSB 
For on-demand SSB on the cell, whether the SSB is limited to non-cell-defining SSB or it is up to gNB implementation whether SSB is cell-defining SSB or not. In our point of view, as the WID of Enhancements of network energy savings for NR has stated that on-demand SSB operation is targeting UEs in connected mode configured with CA, and the system information has been provided via PCell, so the on demand SSB need not to be cell defining. So we propose that SSB is limited to non-cell-defining SSB for on-demand SSB on the cell.

Proposal 2：For on-demand SSB on the cell, the SSB is limited to non-cell-defining SSB for on-demand SSB on the cell.
4. [bookmark: _Ref162947486]Signaling indication for on-demand SSB
For a cell supporting on-demand SSB SCell operation, the signaling indication for on-demand SSB can be separate signaled or single signaled with Scell activation/deactivation. On the first aspect, when Scell is configured but not activated, the on-demand SSB is used as L1/L3 measurements, if a single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication are provided, the on-demand SSB in Scenario#2  can not be indicated, and on the second aspect, when SCell is activated, single signaling  in which both SCell activation/deactivation and on-demand SSB transmission indication are provided, the MAC CE can be reused for on demand SSB triggering, but the signal of Scell activation is UE specific, and the on-demand SSB can be signaled by cell-specific signal. Considering these two aspects, we think it is better to introduce new signaling such as MAC CE and DCI signaling, to indicate on-demand SSB other than SCell activation/deactivation indication.

Proposal 3: Separate signaling between legacy/existing signaling providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
5. Conclusion
In this contribution, we give following proposals of on demand SSB transmission:
Proposal 1：Scenario #3A case #1 and Scenario #3A case #B need to be supported for on-demand SSB Scell operation, and Scenario #3B is FFS.
Proposal 2：For on-demand SSB on the cell, the SSB is limited to non-cell-defining SSB for on-demand SSB on the cell.
Proposal 3: Separate signaling between legacy/existing signaling providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
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