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Introduction
[bookmark: _Hlk101443289][bookmark: OLE_LINK1]In RAN1#116bis, following agreements are made on on-demand SSB SCell operation [1]:
	[bookmark: _Hlk163233069]Agreement
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.
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 
Agreement
· For a cell supporting on-demand SSB SCell operation,
· L1 and/or L3 measurement based on on-demand SSB is supported for the cell.
· FFS further details on L1 and/or L3 measurement
Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) triggeredindicated by on-demand SSB SCell operation, study at least the following options.
· Option 1: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A.
· Option 1A: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A until gNB turns OFF the on demand SSB
· Option 2: UE expects that on-demand SSB burst(s) is transmitted from time instance A to time instance B and not transmitted after time instance B.
· Option 3: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.
· Option 4: UE expects that on-demand SSB burst(s) is transmitted with a periodicity from time instance A to time instance B and with the other periodicity after time instance B.
· FFS: The combination of above options
· FFS: How to define time instance A/B and the value of N per option
· FFS: Each option is applicable to which Cases or Scenarios (as per the previous agreement)
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 this paper, we share the view on on-demand SSB SCell operation for network energy saving.
Discussions
On-demand SSB operation after SCell is activated
In RAN1#116bis, some combinations of scenarios and cases for triggering on-demand SSB has been identified.
	Agreement
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.


Regarding Scenario #3A/#3B, the key point may be what the on-demand SSB is used for and how SSB transmission the UE assumes during Scell operation. Firstly, it should be clarified which of following options should be assumed for activated Scell operation. 
· Option A: For activated SCell operation, the SSB transmission is assumed to be same as legacy SCell operation with SSB
· Option B: For activated SCell operation, the SSB transmission can be stopped or with longer periodicity than legacy SCell operation with SSB
Observation 1: Before considering other aspects, it should be clarified which of following two options is available for SCell operation with on-demand SSB transmission. 
· Option A: For activated SCell operation, the SSB transmission is assumed to be same as legacy SCell operation with SSB
· Option B: For activated SCell operation, the SSB transmission can be stopped or with longer periodicity than legacy SCell operation with SSB
If only Option A is assumed, the on-demand SSB triggering after SCell activation completion would not be necessary (i.e. Scenario #3B) and UE expect not to stop periodic on-demand SSB transmission at least during SCell is activated. On the other hand, if Option B is allowed for on-demand SSB NES cell, the triggering of on-demand SSB transmission can be any phases after SCell is configured, and condition to stop the triggered on-demand SSB transmission needs to be determined.
From our view, if Option A is assumed, SSB transmission can be stopped only during there is no (NES) UE for a cell and NES gain may be quite limited. To obtain NES gain more actively, we prefer to consider Option B if such operation is allowed.
Proposal 1: For on-demand SSB SCell operation, the SSB transmission can be stopped or less periodicity than legacy SSB SCell operation after SCell activation completion (with possibility of re-triggering of on-demand SSB transmission after SCell activation completion).
Duration of triggered on-demand SSB transmission
	Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) triggeredindicated by on-demand SSB SCell operation, study at least the following options.
· Option 1: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A.
· Option 1A: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A until gNB turns OFF the on demand SSB
· Option 2: UE expects that on-demand SSB burst(s) is transmitted from time instance A to time instance B and not transmitted after time instance B.
· Option 3: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.
· Option 4: UE expects that on-demand SSB burst(s) is transmitted with a periodicity from time instance A to time instance B and with the other periodicity after time instance B.
· FFS: The combination of above options
· FFS: How to define time instance A/B and the value of N per option
· FFS: Each option is applicable to which Cases or Scenarios (as per the previous agreement)


Regarding the duration of on-demand SSB transmission (i.e. how to stop/reduce on-demand SSB transmissions), as discussed in 2.1, it depends on applicability of SCell operation without (on-demand) SSB or with longer periodicity SSB (i.e. applicability of Option B in 2.1). In our understanding, if applicable such operation, Option 2, Option 3 and Option 4 are more preferred options, and Option 1/1A may be only applicable for case of Option A. Therefore, before discussing the down-selection, the applicable (on-demand) SSB transmission after SCell is activated should be determined.
Observation 2: Before discussing the duration of triggered on-demand SSB transmission, the applicable (on-demand) SSB transmission after SCell activation completion needs to be clarified.
Informed contents to UE for on-demand SSB SCell operation
In RAN1#116bis, there was a discussion on content for gNB to inform to UE and following has been agreed.
	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


Although the detailed discussion for the contents should be held after identifying applicable scenarios/cases (i.e. identifying when on-demand SSB can be triggered), the combination between SCell activation/deactivation and On-demand SSB transmission indication is mainly for identified scenario 2A. In this case, it seems natural to indicate on-demand SSB transmission based on SCell activation/deactivation, and we don’t find any motivation to have separate signalling (at least for RRC signalling).
Proposal 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication should be considered for scenario 2A.
Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: Before considering other aspects, it should be clarified which of following two options is available for SCell operation with on-demand SSB transmission. 
· Option A: For activated SCell operation, the SSB transmission is assumed to be same as legacy SCell operation with SSB
· Option B: For activated SCell operation, the SSB transmission can be stopped or with longer periodicity than legacy SCell operation with SSB
Proposal 1: For on-demand SSB SCell operation, the SSB transmission can be stopped or less periodicity than legacy SSB SCell operation after SCell activation completion (with possibility of re-triggering of on-demand SSB transmission after SCell activation completion).
Observation 2: Before discussing the duration of triggered on-demand SSB transmission, the applicable (on-demand) SSB transmission after SCell activation completion needs to be clarified.
Proposal 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication should be considered for scenario 2A.
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