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In RAN1#116bis meeting, the following agreements[1] on on-demand SSB SCell operation were achieved：
	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) indicated 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 contribution, some considerations on on-demand SSB SCell operation will be discussed.
On-demand SSB SCell operation 
Scenarios for on-demand SSB
In the RAN1#116bis meeting, the following agreements were reached on scenarios for on-demand SSB.
	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.



First, according to the discussion in the previous meetings, the scenarios and cases referred to in the above agreement are defined as follows:
· 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 #2A: When UE receives SCell activation command (e.g., as defined in TS 38.321)
· Scenario #3A: After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed
· Scenario #3B: When SCell activation is completed and SCell is activated or After SCell activation is completed and SCell is activated
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell
Second, for Scenario #3A, SSBs are mainly used for AGC and synchronization, etc. Therefore, supporting on-demand SSB transmission in Scenario #3A can effectively reduce the SCell activation delay and reduce the network energy consumption. In other words, scenario #3A can support on-demand SSB transmission. In addition, for scenario #3A and case#1, if the SCell supports SSB-less, i.e., the Scell can obtain synchronization information through the reference cell or the primary cell, then scenario #3A and case#1 can be considered. Moreover, even if the SCell does not support SSB-less, considering the short activation time of the SCell, it is not cost-effective to transmit always-on SSB. Therefore, at least scenario #3A and case#1 should be considered. For scenarios #3A and case#2, if transmitting always-on SSB does not significantly increase the network energy consumption, it can also be considered.
Third, for scenario #3B, SSB is mainly used to maintain downlink synchronization, perform L1/L3 measurements and beam management. Supporting on-demand SSB transmission enables SSB transmission to be initiated only when synchronization or measurement is really needed, which not only effectively reduces the network energy consumption, but also reduces the transmission delay by quickly completing the SCell synchronization and AGC compensation through on-demand SSB during downlink or uplink traffic bursts. In other words, scenario #3B can support on-demand SSB transmission. In addition, after the SCell activation is completed, there may be a period of time when no traffic is transmitted, at which time you can choose to stop SSB transmission or use a longer period of always-on SSB transmission to save network energy. In summary, at least scenarios#3B and case#1 should be considered and scenario#3B and case#2 can also be considered under the condition of ensuring that it does not lead to a significant increase in network energy consumption.
Proposal 1  It is recommended that at least scenarios 3A and Case #1 and Scenario #3B and Case #1  should be supported.
For on-demand SSB, the following agreement was also reached in the RAN1#116bis meeting:
	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 



Considering that a cell may be used as a secondary cell by one UE and a primary cell by another UE at the same time, if the on-demand SSB of the cell is CD-SSB, it may affect the camping of some UEs on the cell. In order to avoid this situation, we can take two approaches: one is to restrict the cell that supports on-demand SSB not to be used as the primary cell by any UE, and the other is to set the SSB of this cell that supports on-demand SSB and is used as the primary cell to be a non-cell-defined SSB. The main reason for this is that the adaption of the non-cell-defined SSB will not affect the UE's search for the CD-SSB of the cell, nor will it prevent the UE from obtaining system information. At the same time, adapting only non-cell-defined SSBs will make the modification of the specification simpler.
Proposal 2  On-demand SSB is limited to non-cell-defining SSB can be supported.
On-demand SSB transmission
In the RAN1#116bis meeting, the following agreement was modified on the on-demand SSB Scell transmission :
	Agreement
· For SSB burst(s) indicated 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).



First of all, from our point of view, both on-demand SSB and always-on SSB should be periodic signals follow the same time-frequency domain mapping rules. The main reason is that the SSBs are cell-level, and if the time-domain resources of on-demand SSBs satisfy different rules from those of legacy SSBs, the time-domain resources of on-demand SSBs in NES cells may conflict with the legacy SSBs in some cells, which in turn result in UE measurement and camping issues. Moreover, modifying the time domain resources occupied by the on-demand SSB will also lead to backward compatibility problems, as well as increase the burden of specification modification. Therefore, it is recommended that the time-frequency domain design of on-demand SSB should be consistent with the time-frequency domain requirements of legacy SSB.
Proposal 3  It is recommended that on-demand SSB should be a periodic signal.
Second, on-demand SSBs need to be triggered for transmission compared to always-on SSBs. Therefore, we need to discuss the time duration for which the on-demand SSB transmission should last after each trigger signal is sent. For example, we can agree on the number of times the SSB should transmit after a single trigger signal. In other words option 3 can be supported.
Finally, we would also like to discuss how we should handle the presence of always-on SSBs during on-demand SSB transmission. For example, during on-demand SSB transmissions, we can choose to cancel the transmission of the always-on SSB.
Proposal 4  It is recommended that on-demand SSB burst(s) transmitted N times after time instance A can be supported.
Signaling of on-demand SSB operation
	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



If a single signaling is used to provide both SCell activation/deactivation and On-demand SSB transmission indication, the following problems may be met: once a Scell is activated, on-demand SSB transmission has to be continuously performed, which is not beneficial to reduce network energy consumption. In addition, if the on-demand SSB transmission can only be turned on and off through the SCell activation/deactivation signaling, then in the scenario where on-demand SSB is frequently turned on and off, the signaling will also become frequent, which undoubtedly adds an additional signaling burden to the network management and may affect the continuousness of service transmission on the Scell. Therefore, we need to consider separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
Proposal 5  Separate signaling between scell activation/deactivation and on-demand SSB transmission indication can be supported.
On-demand SSB and cell DTX
According to TR 38.864, one company's simulation results show that on-demand SSB achieves 22.0% or 43.4% base station energy savings at low loads compared to a baseline of 20ms SSB/SIB1 periodicity, for the case of with cell DTX configuration or without cell DTX configuration, respectively. In other words, on-demand SSB in conjunction with cell DTX can bring some network energy saving gain. Therefore, the feasibility of the joint use of on-demand SSB transmission and cell DTX can be studied.
Proposal 6  It is recommended that the feasibility of joint use of on-demand SSB transmission and cell DTX can be studied.
Conclusions
In this contribution,some views about on-demand SSB SCell operation are discussed, and the following proposals are made.
Proposal 1  It is recommended that at least scenarios 3A and Case #1 and Scenario #3B and Case #1  should be supported.
[bookmark: _GoBack]Proposal 2   On-demand SSB is limited to non-cell-defining SSB can be supported.
Proposal 3   It is recommended that on-demand SSB should be a periodic signal.
Proposal 4   It is recommended that on-demand SSB burst(s) transmitted N times after time instance A can be supported.
Proposal 5  Separate signaling between scell activation/deactivation and on-demand SSB transmission indication can be supported.
Proposal 6   It is recommended that the feasibility of joint use of on-demand SSB transmission and cell DTX can be studied.
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