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Introduction
In the RAN #116bis meeting, the agreements listed in Appendix were achieved for on-demand SSB SCell operation [1]. 
In this contribution, we further share our views on the targeted scenarios and corresponding on-demand SSB SCell operation.
Discussion

1.1 On-demand SSB triggering and transmission timing
In the previous meeting, following agreement was achieved, regarding the on-demand SSB triggering timing
	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.



The already supported Scenario 2 and 2A apply to the triggering/indication timing of the on-demand before and when UE receives the SCell activation command. On the other hand, it is still FFS whether the triggering/indication timing can be after UE receives SCell activation command (Scenario #3A and #3B). Our view is, when on-demand SSB is triggered should be decided by network and after it is triggered, when to indicate UE the availability of the SSB is also up to network implementation. This keeps the flexibility for network to achieve energy saving, due to following reasons and use cases:
· As an SCell could be configured and/or activated for multiple UEs, for different UEs, network may indicate the on-demand SSB availability in different timing occasions, depending on the control resource status and the concrete signaling design, i.e., RRC, MAC CE or group-common/UE specific DCI.
· Even after the SCell is activated, on-demand SSB may also be further triggered and indicated by network, even if the “always-on” SSB in Case 2 is already available.
· For an SCell with SSB-less operation, network may also trigger/indicate the on-demand SSB to further improve the connectivity quality, if the reference cell SSB is no longer reliable or available due to mobility reason or the reference cell is deactivated or turned off by the network. It is noted that this may happen and should not be regarded as corner case, as the reference cell for SSB-less operation can either be a PCell or SCell.
Given all the reasons and analysis above:
Proposal 1: The support of Scenario #3A/3B and Case 1/2 should not be limited by the specification.


Compatibility of the on-demand SSB SCell operation
In this section, we discuss the potential impact to the compatibility and coexistence with legacy UEs by introducing the on-demand SSB feature. Below agreement was achieved which is related to this topic:
	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 


As the usage of a serving cell frequency is up to network implementation, when an SCell frequency is configured to a Rel.19 UE as an SCell operating on-demand SSB, it may also be configured to a legacy UE not supporting such feature as a PCell or SCell. Legacy always-on SSB could serve all the functions (cell identification, RRM measurement and t/f sync), while on-demand SSB can be used for t/f sync before traffic (e.g., for co-located case) or all the functions (both co-located and non-co-located case).
· If legacy UE is served in on-demand SSB SCell, the SSB ON/OFF for legacy UEs may be controlled by the MAC-CE based SCell activation/deactivation procedure. Or this SCell can be configured with SSB-less SCell operation. While for Rel.19 UEs, more efficient signaling and procedure is also worth to utilize. We see such deployments have energy saving and signaling overhead merits. However, if such on-demand SSB is cell defining SSB, in order to avoid impact to legacy UEs, network needs to carefully handle the already camped UEs and RRC connected UEs when this on-demand SSB transits between ON and OFF. 
· Therefore, we support Alt-2 that on-demand SSB is non-cell-defining SSB, which makes the design and discussion simpler.
Proposal 2: On-demand SSB is not cell-defining SSB.

On-demand SSB based measurements
On the measurements based on on-demand SSB, below agreement was achieved.
	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



Considering the CA operation based on on-demand SSB, below may be candidate functions for L1/L3 measurement:
· Before SCell is activated, L3 measurement can be reported to determine whether the SCell has sufficiently good channel condition to activate for traffic scheduling. The measurement may use both always-on SSB and on-demand SSB as reference. Regarding L1 measurement, semi-persistent L1 report may also be configured if on-demand SSB is ON for longer term, before it is switched OFF. 
· After SCell is activated, and when on-demand SSB is available, it may be used for any existing functionalities, i.e., AGC training, time/frequency synchronization and L1/L3 measurement serving beam management and RRM. Based on the measurement results, SCell deactivation and on-demand SSB ON/OFF can be facilitated.
Proposal 3: Before both before and after SCell activation, on-demand SSB based L1/L3 measurement should be supported and follow legacy procedure as much as possible.

On-demand SSB transmission timing and signalling design 
In the previous meeting, regarding the on-demand SSB operation triggered by gNB, below agreements were achieved for the associated signaling and transmission timing design.
	Agreement
Support on-demand SSB SCell operation triggered by gNB.
FFS Details of associated signaling/indication/configuration provided to UE
Agreement
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
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



Our views on the on-demand SSB configuration and transmission timing are:
· On-demand SSB can be optionally configured by RRC with a validity period. 
· Once the UE receives the on-demand SSB triggering indication, UE may assume on-demand SSB is available after an application delay and until the RRC configured validity period expires.
· If validity period is not configured, on-demand SSB is default to be valid until gNB indicates to turn OFF the SSB
· On-demand SSB triggering indication can be before, at the same time with or after the SCell activation without limitation.
Proposal 4: On-demand SSB triggering indication can be before, at the same time with or after the SCell activation without limitation. The validity period can be RRC configurable. If not configured, on-demand SSB is default to be valid until gNB indicates to turn OFF the SSB.

On the on-demand SSB triggering signaling design:
· RRC-based on-demand SSB ON/OFF should at least be supported. However, the configuration should be separate from the RRC-based SCell activation/deactivation configuration.
· SSB ON/OFF and SCell activation/deactivation should be supported in a single signaling structure. Whether to indicate both at the same time or separately can be up to network implementation.
· Between MAC CE and DCI based indication, we prefer to use DCI for more dynamic adaptation as the other NES functionalities. Below two options can be considered to support by RRC configuration
· Option 1: RRC may configure to utilize separate bits for two functions, where one bit is for on-demand SSB ON/OFF and one bit is for SCell activation/deactivation.
	SCell #0
	SCell #1
	...

	1 bit SSB on/off
	1 bit for act./deact.
	1 bit SSB on/off
	1 bit for act./deact.
	1 bit SSB on/off
	1 bit for act./deact.


· Option 2: RRC may configure joint indication for two functions, i.e., 1 bit joint indication for both on-demand SSB ON/OFF and SCell activation/deactivation.
	SCell #0
	SCell #1
	...

	1 bit for both SSB on/off and act./deact.
	1 bit for both SSB on/off and act./deact.
	1 bit for both SSB on/off and act./deact.


Proposal 5: RRC-based on-demand SSB ON/OFF should at least be supported. In addition, DCI-based on-demand SSB triggering indication is supported. By RRC configuration, joint or separate bits for SSB ON/OFF and SCell activation/deactivation can be used.

Conclusion
Based on the discussion, the following proposals are highlighted: 
Proposal 1: The support of Scenario #3A/3B and Case 1/2 should not be limited by the specification.
Proposal 2: On-demand SSB is not cell-defining SSB.
Proposal 3: Before both before and after SCell activation, on-demand SSB based L1/L3 measurement should be supported and follow legacy procedure as much as possible.
Proposal 4: On-demand SSB triggering indication can be before, at the same time with or after the SCell activation without limitation. The validity period can be RRC configurable. If not configured, on-demand SSB is default to be valid until gNB indicates to turn OFF the SSB.
Proposal 5: RRC-based on-demand SSB ON/OFF should at least be supported. In addition, DCI-based on-demand SSB triggering indication is supported. By RRC configuration, joint or separate bits for SSB ON/OFF and SCell activation/deactivation can be used.
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Appendix

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) 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)


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
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