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1. Introduction
In RAN #103 meeting, following feature of on-demand SSB has been adopted for NES [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 RAN1#116 meeting, some details about on-demand SSB are discussed, with following agreements [2].
	Agreement
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
Agreement
RAN1 to strive for a common design for on-demand SSB operation considering all applicable CA configurations.

Agreement
· 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
FFS: Application timing between NW triggering message and on demand SSB transmission
Agreement
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE
Agreement
· For SSB burst(s) triggered 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).


In the contribution, some general aspects for on-demand SSB procedures are discussed furtherly. 
2. Discussion
2.1 Scenario of on-demand SSB
Based on the description in [1], the on-demand SSB procedure is applied for UEs in connected mode configured with CA, for both intra-band and inter-band case. For intra-band CA case, PCell and SCell are usually co-located and in the same TA group. For inter-band CA case, PCell and SCell may not be co-located, and may not be configured to the same TA group.
Naturally, the scenario of one TAG shall be discussed firstly, then the two TAGs case.
Proposal 1: The scenario of one TAG shall be discussed firstly. 
2.2 Which entity triggers on-demand SSB
Two entities may trigger the NES SCell to transmit on-demand SSB: UE and PCell. In figure 1, three cases are illuminated:


Figure 1: 
· Case 1: PCell triggers on-demand SSB directly
If PCell decides to add the NES cell as an SCell for UE, it could triggers this on-demand SSB. UE measures this on-demand SSB and reports measure result to PCell.
· Case 2: UE triggers on-demand SSB directly
For this case, UE shall acquire the boundary of downlink subframe for NES cell firstly. If PCell and NES cell are co-located, UE may reuse the DL subframe boundary of PCell. However, if PCell and NES cell are not co-located, some assistance information shall be provided to UE to deduce the DL subframe boundary of NES Cell, and the further performance need to be discussed by RAN4.
· Case 3: UE triggers on-demand SSB through PCell
This case is the combination of two cases above.
Usually, it is due to gNB to decide the SCell addition, so the case 1 shall be proposed firstly.
Proposal 2: PCell triggers on-demand SSB directly.
2.3 Occasion of triggering on-demand SSB
In RAN1 #116 meeting, 3 possible occasions of triggering on-demand SSB are agreed:
· Before SCell configuration
If on-demand SSB is transmitted before SCell configuration, Pcell could decide whether to add this NES cell as SCell or not based on the measurement result, which is align to the current procedure. If PCell and NES cell are inter-band, the wireless environment of 2 cells may be different totally, so this approach is a good choice.
· Between SCell configuration and SCell activation
If on-demand SSB is transmitted between SCell configuration and SCell activation, gNB could decide whether to active this NES SCell or not based on the measurement result. This approach is possible for inter-band CA and inta-band CA.
· After SCell activation
For this case, gNB shall configure SCell and active it without any measurement report. If gNB finds the NES cell is not a good choice for SCell, it shall release this Scell via RRC reconfiguration, which is unnecessarily.
If on-demand SSB is triggered by PCell directly, it is gNB implementation to decide the occasion of triggering on-demand SSB.
Proposal 3: It is gNB implementation to decide the occasion of triggering on-demand SSB.
2.4 The transmission duration of on-demand SSB
Once the on-demand SSB is triggered, the next issue is the duration of this SSB transmission. There are following major alternatives:
· Alternative 1: on-demand SSB is triggered by other entity, and stopped by this entity
· Alternative 2A: on-demand SSB is triggered by other entity, and the duration of SSB transmission is pre-defined
· Alternative 2B: on-demand SSB is triggered by other entity, and the duration of SSB transmission is indicated by this entity
If on-demand SSB is triggered by PCell directly, the best choice is alternative 1. In this way, gNB could control the SSB transmission duation totally. If the wireless is poor, UE need to longer duration to create the valid measurement result and the on-demand SSB is transmitted in a longer duration. On the other side, the message between PCell and NES cell does not lead extra wireless consumption. For the alternative 2A and 2B, it is possible for UE that could not generate the measurement result in the pre-defined duration.
Proposal 4: On-demand SSB is triggered and stopped by PCell.
3. Conclusion
Based on the discussion above, the following proposals are suggested:
Proposal 1: The scenario of one TAG shall be discussed firstly.
Proposal 2: PCell triggers on-demand SSB directly.
Proposal 3: It is gNB implementation to decide the occasion of triggering on-demand SSB.
Proposal 4: On-demand SSB is triggered and stopped by PCell.
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