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1 Introduction
According to the WID [1], one of the objectives is on-demand SSB SCell operation:
	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]
· 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 paper, we would like to have an initial discussion about the three potential triggering methods listed above from RAN2’s perspective.
2 Discussion 
2.1	Scenarios
RAN1#116 meeting has identified potential scenarios (scenario #2 and scenario #3), but has not decided to support which scenarios. 
	For the following identified scenarios for on-demand SSB SCell operation, focus future RAN1 discussion to down-select (both may be selected) between the two scenarios.
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)
· Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321)
· This does not preclude SCell for which activation is completed
· FFS: The case where SCell activation is completed

Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, the following cases are identified for further study:
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell
· FFS: Whether always-on SSB and on-demand SSB are not cell-defining SSB if transmitted.
FFS: Which scenario the above applies for 


RAN1#116bis meeting decided to at least support scenario #2 (including case #1 and case#2) and scenario #2A (including case #1 and case#2) for on-demand SSB triggered by gNB, the agreements are 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,
· L1 and/or L3 measurement based on on-demand SSB is supported for the cell.
· FFS further details on L1 and/or L3 measurement
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)
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


[bookmark: _GoBack]RAN1 defined the Scenario #2 as ‘SCell is configured to a UE but before the UE receives SCell activation command’, and defined the Scenario#2A as ‘When UE receives SCell activation command’. Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, RAN1 defined the Case #1 as ‘No always-on SSB on the cell’ and defined the Case #2 as ‘Always-on SSB is periodically transmitted on the cell’. To align with RAN1, RAN2 can start from the Scenario#2 (including Case #1 and Case#2) and Scenario#2A (including Case #1 and Case#2) for on-demand SSB triggered by gNB.
Proposal 1: RAN2 study Scenario#2 (including Case #1 and Case#2) and Scenario#2A (including Case #1 and Case#2) for on-demand SSB triggered by gNB.
2.2	Triggering methods
RAN1 has agreed to support on-demand SSB SCell operation triggered by gNB. But it is not clear whether to support the other two triggering methods or not. A high level analysis of the RAN2 impacts of the three triggering methods is as the following:
· SCell activation/deactivation signaling
In this method, on demand SSB transmission in SCell is triggered and decided by the network. The RAN2 impact may also include UE behavior besides SCell activation/deactivation signaling. On the other hand, whether to send SCell SSB/activate SCell or not is up to the network implementation or other inputs needs to be further discussed.
· UE uplink wake-up-signal using an existing signal/channel
It seems that the method has more RAN2 impact than the other two. On demand SSB transmission in SCell is triggered by the UE in connected mode configured with CA. The final decision should be made by the network. 
Before we talk about the RAN2 impact of this method, whether L1 signalling, L2 signalling or RRC signalling is used as the UE uplink wake-up-signal needs to be decided, which may be decided by RAN1. If L2 signalling or RRC signalling is selected, of course RAN2 spec will be impacted to adopt the signalling design. The subsequent procedure corresponding to the specific signalling also needs be further discussed.
· cell on/off indication via backhaul
In our understanding, the impact of “cell on/off indication via backhaul” is mainly about inter-node signaling, and the impact is limited. This triggering method can be used alone or be used together with SCell activation/ deactivation signaling or UE uplink wake-up-signal method. If the method is used alone, it means that the UE may not know when the SCell without SSB begins to send SSB. Thus the UE may not know when to begin the SSB monitoring or the UE has to blindly monitor the SSB.
Generally, from RAN2’s perspective, the three triggering methods are feasible. Taking the whole solution into account, we think the potential RAN2 impacts of the three triggering methods overlap with each other. A combination of different triggering methods can provide more flexibility for the network regarding the on demand SSB SCell operation.
Proposal 2: From RAN2’s perspective, the triggering methods of UE uplink wake-up-signal using an existing signal/channel, and cell on/off indication via backhaul are also feasible, which can provide more flexibility for the network.
3	Conclusions
Based on the discussion above, we have the following proposals.
Proposal 1: RAN2 study Scenario#2 (including Case #1 and Case#2) and Scenario#2A (including Case #1 and Case#2) for on-demand SSB triggered by gNB. 
Proposal 2: From RAN2’s perspective, the triggering methods of UE uplink wake-up-signal using an existing signal/channel, and cell on/off indication via backhaul are also feasible, which can provide more flexibility for the network. 
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