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1	Introduction
[bookmark: _Ref178064866]At the RAN1-116 meeting, the following initial agreements about on-demand SSB Scell were achieved.
	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 our views on the FFS and some issues that had been discussed during the email discussion but not agreed yet.
2	Discussion
1. Discussion regarding on-demand SSB Scell operation scenarios 
[bookmark: P2]In last meeting, whether the scenario when the Scell is completely activated can be considered as an identified scenario was left for further discussion. Some companies highlighted that upon Scell activation, the network would require the UE to measure the signal strength or signal quality matrix of the serving cell and neighboring cells. These measurement results are reported to maintain link quality for the network. Therefore, periodic SSB transmission will be needed. The SSB-based RRMmeasurement is conducted under the control of SMTC window, which specifies the measurement periodicity and timing of SSB that the UE can use for measurement. The measurement window periodicity can be configured as 5, 10, 20, 40, 80ms, etc. It is not necessary for the SMTC periodicity to always align with the SSB transmission periodicity. For instance, when UE mobility is low or when the expected traffic load on the Scell is infrequent, considering SSB transmission occurring every 20ms, the measurement window periodicity can be configured as 40ms or even longer. In such cases, the SSB transmitted between two measurement windows will not be used for measurement. Furthermore, if synchronization between the UE and the gNB is maintained without utilizing the SSB received between the two measurement windows, then this SSB set can be skipped, or the SSB periodicity can be extended to enhance network energy savings.
[image: ]
Observation 1: The SSB can be skipped or the SSB periodicity can be made longer when the Scell is activated.
If some of the SSB set is skipped or the SSB periodicity is made longer when the Scell is activated, an open question is whether the SSB on-demand request is required. For example, when the expected traffic load on the activated Scell is going to be frequently bursty, or the mobility of the UE is getting faster than before, so that the UE/gNB wants to sync with the gNB/UE, or the UE/gNB wants to have more precise measurement report for decision. In these cases, our view is that the on-demand SSB is required. 
Observation 2: The on-demand SSB Scell operation when the Scell is activated should be included in the discussion, particularly considering UEs’ expected traffic load changes or variations in UE mobility.
Therefore, we think the on-demand SSB request when Scell is activated should be a scenario to be discussed.
Proposal 1: The on-demand SSB Scell operation when the Scell is activated should be considered as a potential scenario.
2. on-demand SSB Scell operation triggered by gNB 
The associated signalling/indication/configuration provided to UE can be considered in two aspects, configuration with the associated signalling and indication with the associated signalling. 
For configuration, on which resource that the on-demand SSB will be transmitted, is the resource same as the one to transmit normal SSB or the on-demand SSB can be on different resource. In addition to that, the following5 options about SSB burst(s) triggered by on-demand SSB SCell operation have been agreed in last meeting
· 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.
For option1 and option1A, the periodicity of on-demand SSB and time instance A should be informed to the UE. 
For Option 2, Time instance A and time instance B should be conveyed to the UE. Clarification may be needed regarding whether the SSB is transmitted only once or periodically from time instance A to time instance B.
For option 3, time instance A and the on-demand SSB transmission times N should be informed to the UE
For option 4, Time instance A, time instance B, the periodicity of on-demand SSB from time instance A to time instance B, and the periodicity after time instance B should be conveyed to the UE.
From our understanding, the above information would be beneficial for the UE.
Further, an identifier to inform the UE whether the SSB is a normal SSB transmission or an on-demand SSB transmission can be discussed. From signalling overhead perspective, offering different SSB transmission patterns after the on-demand SSB is triggered would also be useful to the UE. Besides, the SSB measurement consumes UE energy, so the measurement should be coordinated with the SSB transmission. The UE can stop the measurement of SSBs when those SSBs are not transmitted. When the on-demand SSB transmission is restarted, or is going to be transmitted within a particular time offset, the UE needs to be prepared for the measurement of those SSBs. In our perspective, the NW should notify the UE, at the very least, to commence the measurement of the on-demand SSB once it is restarted. 
Proposal 2:  on which resources the on-demand SSB is transmitted, time instance A, time instance B depending on options of SSB transmission, periodicity of the on-demand SSB transmission, measurement coordinate with the on-demand SSB transmission, etc, can be discussed to provide to the UE via RRCreconfiguration
Regarding the indication based on different options,
For option 1 and option 1A, if the periodicity of on-demand SSB and time instance A are preconfigured to the UE, the UE can begin monitoring the on-demand SSB transmission from time instance A without further indication. In cases where it is difficult to preconfigure time instance A, a DCI to promptly notify the UE of time instance A will be necessary. Additionally, for option 1A, an indication of the gNB turning off the on-demand SSB transmission will be needed. 
For option 2, similar as option 1 and 1A, when time instance A and time instance B can be preconfigured to the UE, such as via RRC, the UE can follow the instruction gNB according to the configuration. If time instance A and time instance B could not be predicted and configured to the UE in advance, a DCI at time instance A and/or a DCI at time instance B to inform the UE
For option 3, similar to options 1 and 2, if all the information can be preconfigured, then no further indication will be needed. If the information cannot be preconfigured, an indication of the time instance A and the transmission times N variables, need to be considered.  
For option 4, similar as above, a MAC CE or DCI to indicate the time instance A, time instance B, periodicity switch in accordance with time instance changes will be necessary for the UE
Proposal 3: RAN1 discuss the information which cannot be preconfigured to the UE in advance and decide to indicated those information to the UE via other messages, such as MAC CE/DCI.
3. on-demand SSB SCell operation triggered by UE.
Regarding the on-demand SSB operation triggered by UE, as most of the companies commented during the last meeting, is more complicated. If the UE triggered on-demand SSB is not supported, it obviously will delay the UE transmission. For instance, if the UE loses its synchronization with the NW and happens to have some data to transmit, without proper SSB periodicity for the synchronization, the UE either waits longer for the next SSB to arrive, or report to the NW to perform scell release/addition via the NW instruction. Both of the solutions will delay the UE UL transmission. From this point of view, it seems reasonable to have UE triggered on-demand SSB request.
Proposal 4: On-demand SSB Scell operation triggered by UE can be supported. 
However, in the scenario where multiple UEs exist in a cell, if the UE triggered on-demand SSB is supported, then among all the connected UEs, it needs to be discussed who will send the request, when the UE can send the request, and whether it needs to inform other UEs who have the same request to stop their request for signalling overhead reduction. We think that if we support the UE triggered on-demand SSB request, it must be specified with constraints to address these complexities. 
Proposal 5: RAN1 address the complexities arising from on-demand SSB Scell operation triggered by UE.
4. Discussion on NCD-SSB 
Regarding the FFS that whether always-on SSB and on-demand SSB are not cell-defining SSB if transmitted. In the current specification, when an SSB is associated with an SIB1, the SSB is referred to as a CD-SSB. When an SSB is not associated with an SIB1, the SSB is referred to as an NCD-SSB. Cell selection/reselection is always based on the CD-SSB. NCD-SSB can be used for RLM, BFD, and RRM measurement and measurements for RA resource selection inside the active DL BWP when the active BWP does not contain the CD-SSB. For a UE configured with scell in CA, it does not need perform cell selection/reselection and it can always receive the common cell specific configuration that is configured in SIB1 via dedicated RRC. Therefore, a CD-SSB for scell is not necessary. From the specification point of view, NCD-SSB can be considered in the on-demand SSB request scenario.

Proposal 6: RAN1 confirm that the on-demand SSB can be NCD-SSB
3	Conclusion
We make the following observations and proposals:
Observation 1: The SSB can be skipped or the SSB periodicity can be made longer when the Scell is activated.
Observation 2: The on-demand SSB Scell operation when the Scell is activated should be included in the discussion, particularly considering UEs’ expected traffic load changes or variations in UE mobility.
Proposal 1: The on-demand SSB Scell operation when the Scell is activated should be considered as a potential scenario.
Proposal 2:  on which resources the on-demand SSB is transmitted, time instance A, time instance B depending on options of SSB transmission, periodicity of the on-demand SSB transmission, measurement coordinate with the on-demand SSB transmission, etc, can be discussed to provide to the UE via RRCreconfiguration
Proposal 3: RAN1 discuss the information which cannot be preconfigured to the UE in advance and decide to indicated those information to the UE via other messages, such as MAC CE/DCI.
Proposal 4: On-demand SSB Scell operation triggered by UE can be supported. 
Proposal 5: RAN1 address the complexities arising from on-demand SSB Scell operation triggered by UE.
Proposal 6: RAN1 confirm that the on-demand SSB can be NCD-SSB
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