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1. Introduction
The new Rel-19 WI of network energy saving NR was approved in RAN#102 [1], and the following objectives are included.
	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 last meeting, some general ideas and principles were discussed on the on-demand SSB SCell operation, details can be found in [2]. In this contribution, we focus on on-demand SSB operation for UEs in connected mode with CA, providing some observations and considerations on such mechanism.
2. Considerations on the scenarios of on-demand SSB Scell operation
2.1 Considerations on-demand SSB SCell operation procedure
In the RAN1 #116bis meeting, companies have different understanding of the terminology “trigger” in the WID. To avoid the ambiguity on the explanation of the on-demand SSB SCell operation, we’d like first to clarify the procedure of the on-demand SSB SCell operation based on the following agreement reached in RAN1 #116-bis [2]. 
	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.



To make the procedure more clearly, we list the signalling involved needing design or enhancements as follows.
a. On-demand SSB configuration: Configuring the parameter related to on-demand SSB operation, including the periodicity, time domain position, frequency resource allocation, etc, which can be achieved by both RRC and MAC CE. (signalling  in the following figures)
b. Scell activation: gNB send Scell activation command to UE via MAC CE, which may need to be enhanced to combined it with the on-demand indication. (signalling  in the following figures)
c. On-demand SSB indication: indicate UE the on-demand already/will be transmitted, which can be monitored as configured, which can be transmitted by MAC CE or DCI. (signalling  in the following figures)
And the key time points are listed as follow:
· T0: on-demand SSB triggered (by backhaul/UL WUS/SCell activation)
· T1: UE received SCell activated signal
· T2: SCell activation finished
Situation #1: Scenario #2 and Case #1
The illustration of Situation #1 (Scenario #2 and Case #1), which has been identified to be specified with on-demand SSB, is shown in Fig1 (in this figure, the separate arrows just stand for the different function of signals, but not imply the signals should be transmitted separately; the length of interval between time points in the figure doesn’t imply the length of time). In such scenario, the on-demand SSB can be trigged either by backhaul signal or UL WUS at any time after the SCell is configured. After the on-demand SSB is triggered, the configuration of on-demand SSB should be transmitted to UE, and on-demand SSB can be transmitted regardless of the SCell is activated or not. Considering the efficiency, the on-demand SSB indication and SCell activation should be transmitted to UE at the same time, but can be either together in a single signal or separately. If they are transmitted in a single signal, the current MAC CE for SCell activation should be enhancement. 
Observation 1: The on-demand SSB indication and SCell activation should be transmitted at the same time point, but can be either together or separately. 


Fig 1 illustration of Scenario #2 and Case #1
In current specs, there are two scenarios can be no legacy SSB periodically transmitted on SCell. For the first scenario, the SCell is configured as an SSB-less cell. In such case, there should no configuration of legacy SSB according to current specs [3], if the parameters used for legacy SSB is reused for on-demand SSB configuration, the SSB-less cell configuration will be cancelled. For the other scenario, the SCell can be not activated for all the users. In such case, the legacy SSB can be already configured but not transmitted, then the independent configuration is needed for the on-demand SSB to distinguish with the legacy SSB, which can be transmitted later. 
Observation 2: For scenario #2 and case #1, the SCell could either be SSB-less Cell or will transmit the SSB later, for the both cases, the separate configuration for on-demand SSB is needed. 
According to the following agreement reached in RAN1 #116 meeting, the design of on-demand SSB operation should considering all applicable CA configurations, i.e., intra/inter-band CA, w/ or w/o SSB-less operation. Thus, to be applied for all the scenarios, specific parameters for on-demand SSB should be introduced.  
	Agreement @RAN1#116
RAN1 to strive for a common design for on-demand SSB operation considering all applicable CA configurations.


Proposal 1: Specific parameters for on-demand SSB Scell operation configuration should be introduced. 
For on-demand SSB configuration and indication, they can either be transmitted together or separately. If they are transmitted in a single signal with Scell activation MAC CE, as shown in follow [4], since the configuration of SSB will requires too much extra bits, which will result in the structure of SCell activation/deactivation MAC CE changing too much. 
	[image: ]



Observation 3: Transmitting on-demand SSB configuration, indication and Scell activation in a single signal will cause too much spec impact on the legacy SCell Activation/Deactivation MAC CE.  
Though the most straight forward mechanism is to transmit on-demand SSB configuration and indication separately. the on-demand SSB configuration and indication can also be transmitted together in the RRC signalling. As long as UE receives the on-demand SSB configuration, it can start to monitor the on-demand SSB transmission. But in such case, if the on-demand SSB configuration is transmitted in prior to the SCell activation, there will be extra demand for UE to monitor the signals, which increase the complexity and power consumption of UE; if the on-demand SSB configuration is transmitted with SCell activation at the same time separately, the latency will be increased caused by RRC decoding. 
Observation 4: Transmitting on-demand SSB indication together with configuration and indication can be considered, but the negative impact should also be taken into consideration when the configuration is conduct before the SCell activation. 
Situation #2: Scenario #2 and Case #2
The illustration of Situation #2 (Scenario #2 and Case #2), which has been identified to be specified with on-demand SSB, is shown in Fig2. Different from situation #1, the periodical SSB is always transmitted on the SCell, which will actually have no impact on the procedure described in situation #1. Such case also requires a separate configuration to be introduced for on-demand SSB, observations 1,3,4 are also applied to this situation. 


Fig 2 illustration of Scenario #2 and Case #2
However, in this situation, the transmission occasion of on-demand SSB and legacy SSB can be very close, from the perspective of NES, in such case only one SSB should be transmitted. Considering that only when the periodicity of periodical SSB is longer than that of on-demand SSB, the NES gain can be acquired, it is better to suspend the transmission of periodical SSB when on-demand SSB is transmitted.
Observation 5: The condition when the periodical SSB and on-demand SSB are to be transmitted in a very small margin of time should be taken into consideration. 
Proposal 2: The transmission of periodical SSB can be suspended when the on-demand SSB is transmitted along with periodical SSB.
Situation #3: Scenario #2A and Case #1
The illustration of Situation #3 (Scenario #2A and Case #1), which has been identified to be specified with on-demand SSB, is shown in Fig3. The basic difference between situation #3 and situation #1 is that the on-demand can only be triggered by Scell activation, so that on-demand SSB configuration won’t be transmitted before the SCell activation. Based on the observation 1-4, for this situation, SCell activation, on-demand SSB configuration and indication can also be transmitted at the same time, but not all in a single signal, i.e., the MAC CE for SCell activation. 


Fig 3 illustration of Scenario #2A and Case #1
Besides, since UE is supposed to receive the on-demand SSB configuration transmission in prior to or at the same time of on-demand SSB indication, if the on-demand SSB indication is transmitted together with the SCell activation, the on-demand SSB configuration can be received later than on-demand SSB indication due to the larger latency of RRC configuration. 
Observation 6: For situation #3 (Scenario #2A and Case #1), if on-demand SSB indication is transmitted together with the SCell activation, UE may receive the RRC signalling of on-demand SSB configuration later than on-demand SSB indication. 
Thus, if on-demand indication and SCell activation are transmitted in a single signal, the on-demand SSB configuration should be pre-configured or specified with a default value. 
Proposal 3: If on-demand SSB indication is transmitted with SCell activation, the on-demand SSB configuration should be pre-configured when SCell is configured or specified with a default value.
If the on-demand SSB configuration and indication are transmitted in separate signals, gNB has to wait for UE receiving the SSB configuration to transmit the on-demand SSB indication, which will cause the extra latency. Therefore, transmitting on-demand SSB configuration and indication in a single signal can be further considered. If such mechanism is also applied to situation #1 and #2, the on-demand SSB indication transmission will be in prior to SCell activation, which can be unreasonable. Thus, if transmitted together, the on-demand SSB indication can be a optional field in the configuration signalling, and the design for on-demand SSB indication is still needed.
Proposal 4: The on-demand SSB indication can be considered as an optional field to be transmitted in the on-demand SSB configuration network signalling. 
Situation #4: Scenario #2A and Case #2
The illustration of Situation #4 (Scenario #2A and Case #2), which is the last identified situation to be specified with on-demand SSB, is shown in Fig4, the only difference with situation #3 is the transmission of periodical SSB. Thus, observations 1,3,4,5,6 can also be applied to this situation. 


Fig 4 illustration of Scenario #2A and Case #2
Based on the above observations for all the situations identified to be specified with on-demand SSB, we think the following three Alts of signal design can be applied to all the situations above.
Alt1:
a. On-demand SSB configuration: transmitted via new RRC parameter, the content doesn’t include the on-demand SSB indication, after the on-demand SSB is triggered. 
b. Scell activation: no enhancement on the Scell activation, still via MAC CE.
c. On-demand SSB indication: separately transmitted no earlier than the SCell activation and on-demand SSB configuration, via MAC CE or DCI.
Alt2:
a. On-demand SSB configuration: transmitted via new RRC parameter, also includes the on-demand SSB indication optionally after the on-demand SSB is triggered. 
b. SCell activation: no enhancement on the Scell activation, still via MAC CE.
c. On-demand SSB indication: if not included in the on-demand SSB configuration, transmitted separately no earlier than the SCell activation and on-demand SSB configuration, via MAC CE or DCI.
Alt3:
a. On-demand SSB configuration: preconfigured together with SCell configuration via new RRC parameter, or a certain default pattern is specified and predefined. 
b. Scell activation: enhanced and transmitted together with on-demand SSB indication, via MAC CE.
c. On-demand SSB indication: transmitted in the SCell activation MAC CE.
Among all the alts, Alt1 is the most straightforward method, with each signal transmitted separately, but may cause the extra latency in situation #3 and #4; Alt3 has impact on both on-demand SSB configuration and SCell activation MAC CE design, and can be complex from the perspective of scheduling. Thus, we prefer Alt2 for the signal design of on-demand SSB, which is the relative most general methods with least complexity. 
[bookmark: _Hlk165880260]Proposal 5:
Support the following features for on-demand SSB design in order to strive a common signalling design:
· On-demand SSB configuration: transmitted via new RRC parameter, also includes the on-demand SSB indication optionally if the SCell has been activated. 
· SCell activation: no enhancement on the Scell activation, still via MAC CE.
· On-demand SSB indication: if not included in the on-demand SSB configuration, transmitted separately no earlier than the SCell activation and on-demand SSB configuration, via MAC CE or DCI.

For the situations are to be further studied whether to be applied with on-demand SSB, we think we should discuss from two aspects. On the one hand, whether the mechanism above can be applied to the scenario without no more specs impact should be discussed; on the other hand, the motivation to support the situation should also be considered. 
Situation #5: Scenario #3A and Case #1
The illustration of Situation #5 (Scenario #3A and Case #1) is shown in Fig 5. From the perspective of signal design, it is the same as situation #3. Thus, the mechanism proposed in Proposal 5 can be adopted in this situation. 
But the motivation of supporting this situation is not clear. The Scell has been activated without configured periodical SSB, then the SCell should have been configured as an SSB-less. It is unreasonable that a SCell not configured with periodical SSB transmission will require the transmission of on-demand just after the SCell activation is transmitted without any feedback from UE. 


Fig 5 illustration of Scenario #3A and Case #1
Observation 7: Supporting on-demand SSB for Sceanrio#3A with Case #1 wont’ have extra specs impact, but the motivation for supporting situation #5 is unclear.
Situation #6: Scenario #3A and Case #2
The illustration of Situation #6 (Scenario #3A and Case #2) is shown in Fig 5. Similar to situation #5, support on-demand SSB for situation #6 also requires no extra specs impact compared with situation #4, but the motivation is unclear. 


Fig 6 illustration of Scenario #3A and Case #2
[bookmark: _Hlk166229820]Proposal 6: There is no motivation to support on-demand SSB for scenario #3A specifically, but can be supported up to gNB’s implementation since such scenario doesn’t bring extra spec impact. 
Situation #7: Scenario #3B and Case #1
The illustration of Situation #7 (Scenario #3B and Case #1) is shown in Fig 7. From the perspective of signal design, it is the same as situation #3 and situation #5. Thus, the mechanism proposed in Proposal 5 can be adopted in this situation. 
From our point of view, such situation can be needed when the SCell has been configured as SSB-less, but the performance of synchronization and access are not good enough. On-demand SSB may be needed for ensure the performance in this situation. Besides, even if the situation is not a typical use case, supporting the signalling mechanism in such situation is needed. For instance, the initial trigger of on-demand SSB is in situation #1/#3, and on-demand SSB has been stopped transmission after a period of time, if the on-demand SSB wanted to be transmitted again, signal  and  will be needed.
Observation 8: Supporting situation #7 won’t cause extra spec impact compared with situation #1-4, and supporting such situation is needed from the perspective of signalling design. 


Fig 7 illustration of Scenario #3B and Case #1

Situation #8: Scenario #3B and Case #2
The illustration of Situation #7 (Scenario #3B and Case #2) is shown in Fig 8. Similar to situation #7, such situation is needed from the perspective of signal design. Besides，with such situation supported, the periodicity of legacy SSB of SCell can be always configured as a long periodicity, e.g., 160ms, and the on-demand SSB can be triggered to ensure the performance at any time, which will result in a larger NES gain. 
Observation 9: Supporting situation #8 can acquire the NES gain for all the CA scenario without extra spec impact. 


Fig 7 illustration of Scenario #3B and Case #2

Proposal 7: Scenario #3B (and case #1/2) should be supported for on-demand SSB.
Situation #9: Scenario #3B-2 and Case #1/2
All the above situations based on the former agreement are based on the situation that the SCell configuration and SCell activation are separately transmitted, i.e., SCell configuration is achieved via RRC parameter while SCell activation is achieved with MAC CE. However, according to the current specification in TS 38.321 [4], the SCell activation can also be achieved if the sCellstate is set to configured in the RRC configuration, which is not precluded in the current WID or previous agreements. 
	The configured SCell(s) is activated and deactivated by:
-	receiving the SCell Activation/Deactivation MAC CE described in clause 6.1.3.10;
-	receiving the Enhanced SCell Activation/Deactivation MAC CE described in clause 6.1.3.55;
-	configuring sCellDeactivationTimer timer per configured SCell (except the SCell configured with PUCCH, if any): the associated SCell is deactivated upon its expiry;
-	configuring sCellState per configured SCell: if configured, the associated SCell is activated upon SCell configuration;
-	receiving scg-State: the SCells of SCG are deactivated.


Thus, there is actually a scenario #3B-2: the trigger of on-demand happens after the SCell is activated and configured at the same time. When the situation is combined with case #1/2, it can be illustrated in Fig 9/10 respectively.


Fig 9 situation #9-1: Scenario #3B-2 with case #1


Fig 10 situation #9-2: Scenario #3B-2 with case #2
Observation 10: Scenario #3B-2 should also be considered in on-demand SSB SCell operation.
In such situation, the signal  and  are in the same signal, T1 and T2 are the same time point. It’s obviously that on-demand SSB configuration and indication should be transmitted separately with the SCell activation. And the other signalling design in Proposal 5 can also be applied to this situation.
Observation 11: The proposed signalling design can also be applied to scenario #3B-2. 
2.2 General Mechanism of on-demand SSB Scell Operation 
Based on the above analysis, we can further discuss the following agreements reached in 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 
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



From the perspective of network energy saving, the on-demand SSB should be cell-defining so that the NES gain can be acquire. Otherwise, the on-demand SSB will only cause extra energy consumption. However, to avoid the conflict of legacy SSB and on-demand SSB transmission, gNB can decide whether the on-demand is cell-defining or not. 
Proposal 8: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not.
As analyzed above, the on-demand SSB indication should be transmitted separately with the SCell activation/deactivation, which can be either included in the on-demand SSB configuration or transmitted separately. And since UE can be accessed to multiple cells, the indication should explicitly indicate on-demand SSB on which cell is triggered. 
Proposal 9: Support Option 1, i.e., Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
In all, for supporting the on-demand SSB mechanism, on-demand SSB configuration and indication are needed to be specified. For the on-demand SSB configuration, which may include the parameters such as absoluteFrequencySSB, SMTC configuration, parameters specifying the transmission period of on-demand SSB, such configuration is better to be transmitted via RRC parameter because of the large payload. Since the on-demand SSB can be triggered in different situations, the scheduling order of it and SCell activation is uncertain. If the on-demand SSB is triggered before the SCell activation, the on-demand SSB configuration can be kind of pre-configuration, which can be indicated when SCell is activated. Otherwise, the on-demand SSB configuration can be transmitted together with the indication. Also, the separate on-demand SSB indication is needed, which can also be used to support the retrigger of on-demand SSB. 
3. Considerations on mechanism of on-demand SSB transmission on SCell
In RAN1 #116bis meeting, the following agreement was reached on the on-demand SSB transmission period. 
	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)



In current specs, SSB is always transmitted periodically in the current specs, but for the on-demand SSB, to balance the performance and network energy consumption, on-demand SSB may only need to be transmitted for a period of time. Thus, the termination mechanism of on-demand should be introduced.
Observation 12: The termination mechanism of on-demand SSB is needed to balance the performance and energy consumption. 

The following to options can be considered.
· Option 1: The on-demand SSB is specified to be transmitted periodically within a duration.


Illustration of Option 1
· Option 2: The on-demand SSB is periodically transmitted, and to be terminated with another signal.


Illustration of Option 2
For Option 1, the definition of the transmission window can be achieved by multiple mechanisms, e.g., configuring the transmission times, configuring the length of time window, configuring the start and end time offset. For Option 2, a new signal terminating the on-demand SSB can be introduced. Option 1 only needs to configure more parameter when on-demand SSB triggered, but are limit the transmission time of on-demand SSB at beginning; Option 2 introduces a new signalling but keep the flexibility of on-demand SSB adoption. Currently we are open to discuss all the possible options, but slightly prefer Option 2 maximum the NES gain. 
Proposal 10: Support to introduce a new signal and mechanism to terminate the transmission of on-demand SSB.
4.  Conclusion
In this paper, we discuss on-demand SSB operation and have the following observations and proposals.
Observation 1: The on-demand SSB indication and SCell activation should be transmitted at the same time point, but can be either together or separately.
Observation 2: For scenario #2 and case #1, the SCell could either be SSB-less Cell or will transmit the SSB later, for both cases, the separate configuration for on-demand SSB is needed. 
Observation 3: Transmitting on-demand SSB configuration, indication and Scell activation in a single signal will cause too much spec impact on the legacy SCell Activation/Deactivation MAC CE.
Observation 4: Transmitting on-demand SSB indication together with configuration and indication can be considered, but the negative impact should also be taken into consideration when the configuration is conduct before the SCell activation. 
Observation 5: The condition when the periodical SSB and on-demand SSB are to be transmitted in a very small margin of time should be taken into consideration. 
Observation 6: For situation #3 (Scenario #2A and Case #1), if on-demand SSB indication is transmitted together with the SCell activation, UE may receive the RRC signalling of on-demand SSB configuration later than on-demand SSB indication. 
Observation 7: Supporting on-demand SSB for Sceanrio#3A with Case #1 wont’ have extra specs impact, but the motivation for supporting situation #5 is unclear.
Observation 8: Supporting situation #7 won’t cause extra spec impact compared with situation #1-4, and supporting such situation is needed from the perspective of signalling design. 
Observation 9: Supporting situation #8 can acquire the NES gain for all the CA scenario without extra spec impact. 
Observation 10: Scenario #3B-2 should also be considered in on-demand SSB SCell operation.
Observation 11: The proposed signalling design can also be applied to scenario #3B-2.
Observation 12: The termination mechanism of on-demand SSB is needed to balance the performance and energy consumption. 

Proposal 1: Specific parameters for on-demand SSB Scell operation configuration should be introduced. 
Proposal 2: The transmission of periodical SSB can be suspended when the on-demand SSB is transmitted along with periodical SSB.
Proposal 3: If on-demand SSB indication is transmitted with SCell activation, the on-demand SSB configuration should be pre-configured when SCell is configured or specified with a default value.
Proposal 4: The on-demand SSB indication can be considered as an optional field to be transmitted in the on-demand SSB configuration network signalling. 
Proposal 5:
Support the following features for on-demand SSB design in order to strive a common signalling design:
· On-demand SSB configuration: transmitted via new RRC parameter, also includes the on-demand SSB indication optionally if the SCell has been activated. 
· SCell activation: no enhancement on the Scell activation, still via MAC CE.
· On-demand SSB indication: if not included in the on-demand SSB configuration, transmitted separately no earlier than the SCell activation and on-demand SSB configuration, via MAC CE or DCI.
Proposal 6: There is no motivation to support on-demand SSB for scenario #3A specifically, but can be supported up to gNB’s implementation since such scenario doesn’t bring extra spec impact.  
Proposal 7: Scenario #3B (and case #1/2) should be supported for on-demand SSB.
Proposal 8: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not.
Proposal 9: Support Option 1, i.e., Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
Proposal 10: Support to introduce a new signal and mechanism to terminate the transmission of on-demand SSB.
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