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Introduction
In RAN1 #116 meeting, the following agreements for on-demand SSB for SCell have been agreed.
	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 this contribution, we provide some discussion on on-demand SSB for SCell.
Event to trigger the on-demand SSB request
For NES, the NW may transmit few SSBs on the SCell for the UE to perform time/frequency offset tracking. For example, the NW may only transmit the SSBs QCLed with the active TCI states. Then when the UE detects the beam quality for current active TCI states is low, for example, the UE may have declared beam failure, it may try to identify a new beam. Then the UE may request the NW to transmit other SSBs. 
Since there might be some other UEs in the SCell, the NW may transmit the SSBs for other UEs as well as shown in Figure 1. When the UE may try other SSBs when it identifies the beam failure. If the UE identifies L1-RSRP for one of the other SSBs is above the threshold for CBD, it does not need to request SSBs; otherwise, it can request the SSBs.
In addition, current uplink beam indication is also based on SSB. If the UE identifies an MPE event, it can also request the SSBs for potential uplink beam switching to avoid the uplink performance loss.
Further, if it the UE identifies the L1-RSRP variation for the SSB associated with the active TCI state is so large, it may request the SSBs for further beam measurement and beam switching. 
[image: ]
Figure 1: Transmitted SSBs in an SCell
Proposal 1: Support UE to request the SSBs for an SCell if one of the followings occurs:
· The UE declares beam failure and cannot identify a candidate beam for the SCell
· The UE declares MPE event for the SCell
· The UE declares the L1-RSRP variation for the SSB associated with active TCI is above a threshold

Mechanism to transmit the UE request
Since the UE request is for SCell, the UE can still communicate with the NW by PCell or another SCell. Therefore, one possible way is to transmit the UE request of the SSB by MAC CE, which is similar to SCell BFR. The UE can also transmit an SR to request the uplink resource to transmit the MAC CE. The SR can be dedicatedly configured for the on-demand SIB. In the MAC CE, the UE can report the SCell index and the event to trigger the SSB. Then the NW can decide whether to activate all SSBs or part of SSBs.
Proposal 2: Support to transmit the UE request of SSB for SCell by MAC CE
· Support the UE transmits a dedicatedly configured SR to request the uplink resource for the MAC CE
· UE reports at least the SCell index and the event to trigger the SSB in the MAC CE

NW configuration of on-demand SSB
For UE-request on-demand SSB, after receiving the UE request, the NW can update the activation/deactivation status for the on-demand SSBs. Similarly, the NW can also decide to update the activation/deactivation status for the on-demand SSBs. Therefore, a unified solution is preferred for both NW triggered and UE triggered on-demand SSB.
Since the SSB is a cell-specific signal, it is better to consider a group-cast signaling, e.g., group-cast DCI, to indicate the activation/deactivation status for the on-demand SSB. If it is based on a unicast signaling, the NW would have to transmit many signaling to each UEs separately, which could cause a lot of overhead. Then the UE should assume the activation/deactivation status for the on-demand SSB is based on the indicated status after the action time of the DCI until it receives another signaling to update such status.
Proposal 3: Support the NW to configure the activation/deactivation status on-demand SSBs by a group-cast DCI
· The UE should assume the activation/deactivation status for the on-demand SSB is based on the indicated status after the action time of the DCI until it receives another signaling to update such status
Rate matching with regard to dynamic activation/deactivation of SSB
Since the NW can activate/deactivate SSBs in an SCell dynamically, and transmit the activation/deactivation signaling to the UEs by UE-dedicated signaling. Then as shown in Figure 2 for UE-dedicated signal, the rate matching pattern can be based on the activated SSBs. However, for non-UE dedicated signal, the rate matching pattern should still be based on the SSB configured in ssb-PositionsInBurst.  
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Figure 2: Rate matching pattern for different UEs in the SCell
Proposal 4: For non-UE dedicated signals, the rate matching pattern should be based on the activated SSBs.
Proposal 5: For UE-dedicated signals, the rate matching pattern should be based on SSB configured in ssb-positionInBurst.

Conclusion
In this contribution, we provided discussion on on-demand SSB for SCell. Based on the discussion, the following proposals are provided.
Proposal 1: Support UE to request the SSBs for an SCell if one of the followings occurs:
· The UE declares beam failure and cannot identify a candidate beam for the SCell
· The UE declares MPE event for the SCell
· The UE declares the L1-RSRP variation for the SSB associated with active TCI is above a threshold
Proposal 2: Support to transmit the UE request of SSB for SCell by MAC CE
· Support the UE transmits a dedicatedly configured SR to request the uplink resource for the MAC CE
· UE reports at least the SCell index and the event to trigger the SSB in the MAC CE
Proposal 3: Support the NW to configure the activation/deactivation status on-demand SSBs by a group-cast DCI
· The UE should assume the activation/deactivation status for the on-demand SSB is based on the indicated status after the action time of the DCI until it receives another signaling to update such status
Proposal 4: For non-UE dedicated signals, the rate matching pattern should be based on the activated SSBs.
Proposal 5: For UE-dedicated signals, the rate matching pattern should be based on SSB configured in ssb-positionInBurst.
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