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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]For the Work Item on Enhancements of Network Energy Savings for NR [1], it includes the following objective:
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]
0. 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 this contribution, the objective of on-demand SSB SCell operation will be analyzed, and our views will be provided, based on the following agreements from the previous meeting:
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)

SCell status 
Before we dive into the details, it is beneficial to have a good understanding of different SCell status per existing standards, namely, SCell configuration, SCell deactivation/activation, dormancy, and cell DTX/DRX. A brief (and likely incomplete) summary of the features and what signals/channels the UE are expected to transmit (Tx) or receive (Rx) is provided below. Note that for any cell that has been removed by RRC or has not been added/configured, it is a neighbor cell, not a serving cell, and its operations are out of scope of this WID object.
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Figure 1 SCell status example

Table 1 Cell status: configured, deactivated/activated, dormant, and cell DTX/DRX
	Status
	Cell type
	UE To Tx
	UE Not to Tx
	UE To Rx
	UE Not to Rx

	Configured,  deactivated
	SCell
	None
	All 
	None (except if configured with measCycleSCell)
	All 

	Activated, not in dormancy/DTX/DTX
	PCell, SCell
	All (normal operation)
	None
	All (normal operation)
	None

	Cell dormancy (dormant BWP)
	SCell (Non-SpCell, non-PUCCH SCell)
	None (except P/SP CSI for the BWP sent on another cell)
	CSI, SRS, PUSCH, RACH, PUCCH
	P/SP CSI-RS, TRS, SSB
	PDCCH on/for the BWP, PDSCH

	Cell DTX
	PCell, SCell
	All (normal operation)
	None
	Active Period: All (normal operation)
Non-Active Period: P/SP CSI-RS not for RI, SSB
	Active Period: None
Non-Active Period: PDCCH, PDSCH, P/SP CSI-RS for RI

	Cell DRX
	PCell, SCell
	Active Period: All (normal operation)
Non-Active Period: RACH on SpCell, pos-SRS
	Active Period: None
Non-Active Period: SR on PUCCH, P-CSI on PUCCH, SP CSI on PUSCH, P/SP SRS for channel acquisition
	All (normal operation)
	None

	Cell DTX & DRX
	PCell, SCell
	Active Period: All (normal operation)
Non-Active Period: RACH on SpCell, pos-SRS
	Active Period: None
Non-Active Period: SR on PUCCH, P-CSI on PUCCH, SP CSI on PUSCH, P/SP SRS for channel acquisition
	Active Period: All (normal operation)
Non-Active Period: P/SP CSI-RS not for RI, SSB
	Active Period: None
Non-Active Period: PDCCH, PDSCH, P/SP CSI-RS for RI



A few observations can be drawn from the above summary:
For a UE operating in CA, at least the PCell is always activated and not in dormancy. The PCell could be in cell DTX / DRX.
SCell deactivation can allow all transmissions / receptions to be turned off, which can provide the highest energy saving benefit if applicable. The ‘wake-up’ mechanism is via SCell activation procedure using Rel-15 / Rel-17 SCell activation MAC CE signaling.
The only exception is that, if the SCell is configured with measCycleSCell, the UE will still perform measurement according to the configured cycle during deactivation. Then the UE expects the SSB to be transmitted for those measurement instances. This mechanism is essentially the same as neighbor cell monitoring.
With SCell dormancy, the DL synchronization, tracking, and CSI acquisition are still maintained. All UL transmissions on the carrier are off, whereas P/SP CSI report for this SCell can be sent on another carrier. The ‘wake-up’ mechanism is via BWP switching DCI signaling.
Cell DTX has a periodical wake-up, i.e., active period for normal operations, and outside the active period, most DL activities are stopped, but the DL synchronization, tracking, and P/SP CSI-RS transmissions not for CSI acquisition are still maintained. 
Cell DRX has a periodical wake-up, i.e., active period for normal operations, and outside the active period, most UL activities are stopped, but the UE can wake up the cell via RACH if an emergency service is initiated by upper layers and this serving cell is the SpCell.
Based on the above analysis, generally the UE in any of the above status on a carrier may still monitor the SSB of the SCell based on existing standards, so it is difficult to turn off SCell SSB transmissions even when there is no activity on the SCell for some time. However, the UE behaviors and related procedures as shown above may be enhanced in Rel-19 to rely on on-demand SSB in some cases, so that the network can consume less energy while still maintaining/improving the operation efficiency.

Discussions
[bookmark: _Hlk99709641]Based on the WID, a UE is in connected mode configured with a PCell and one or more SCells on one or multiple bands. Then at a certain point in time, the UE needs to utilize on-demand SSB for a SCell. We will analyze this setup in this section.
First all, the PCell and SCell(s) are assumed to be collocated and connected via fast backhaul, or they may even share the same equipment. Therefore, most of the decision making and information exchange for the serving cells (e.g., to decide which serving cell is to perform some transmissions with the UE) are internal to the network and do not have standard impact. This is a common understanding for typical CA deployments, regardless of whether they are intra-band or inter-band, FR1 and/or FR2.
The SCell may or may not be a SSB-less SCell. In case the SCell is SSB-less, it implies that there is another serving cell’s SSB that the RSs on the SCell are directly or indirectly QCLed with, i.e., a cross-carrier SSB is used for this SCell. To incorporate both cases (with or without SSB on the SCell), we adopt the term “SSB for the SCell”. The existing standards do not allow a serving cell to operate without a SSB as the QCL source for its signals, including TRS, CSI-RS for CSI/BM, DMRS, etc.
We will start with clarifying the potential use cases / scenarios.
Overall procedures for the potential use cases / scenarios
The following three potential use cases / scenarios may be considered.
Use Case 1: SCell fast activation with aperiodic SSB for Scenario #3
This use case is illustrated in Figure 2.
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Figure 2 Use Case 1: SCell fast activation with aperiodic SSB for Scenario #3

The SCell is deactivated for a sufficiently long time and has become unknown to the UE. The network decides to activate the SCell and potentially use it to deliver data. The PCell (or an activated non-dormant non-DTX serving cell) sends a SCell activation signaling to the UE to activate this SCell. The SCell activation procedure utilizes on-demand (aperiodic, in addition to periodic ones) SSB for the SCell to speed up, so that the UE does not have to wait and then receive the bursts of periodic SSB which generally takes a much longer time. After the SCell is activated and enters continuous transmission / reception, the SSB for the SCell is transmitted periodically according to existing mechanism.
In more detail, if the network needs to activate this SCell, with Rel-15 mechanism, the UE has to wait for the next SSB transmission(s) to reacquire AGC, time/frequency synchronization, etc., which could be long. Then Rel-17 mechanism specifies that a capable UE can utilize AP TRS to achieve fast activation if the SCell is still known and satisfies certain conditions, e.g., if the SCell has not been deactivated for too long.
However, if the fast activation requirements for Rel-17 mechanism are not met, e.g., the SCell has become unknown, the UE can benefit from on-demand SSB for the SCell upon the SCell activation command is sent. Regardless of the presence of always-on periodic SSB for the SCell, the on-demand SSB added during the SCell activation can be used for AGC, synchronization, fine timing, tracking, etc., based on which the SCell activation duration from the SCell activation command to the completion of SCell activation as defined in TS38.133 can be shortened, as illustrated in Figure 2.
Note that even if the PCell is always on (or another activated serving cell is always transmitting SSB), the synchronization acquired / maintained on the activated serving cell may not be useful / or sufficient for the SCell activation, and additional SSB / TRS acquisition for the deactivated SCell is still required. Detailed requirements depend on certain conditions, e.g., whether the deactivated SCell and another activated serving cell are intra-band contiguous CA, whether their transmission power difference is sufficiently small, etc., see [2] 3GPP TS 38.133, clause 8.3 and [3].

Use Case 2: Deactivated SCell re-synchronization / RRM measurement with on-demand SSB for Scenario #2
This use case is illustrated in Figure 3.
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Figure 3 Use Case 2: Deactivated SCell re-synchronization / RRM measurement with on-demand SSB for Scenario #2

The SCell is deactivated for a sufficiently long time and may have become unknown to the UE. For the deactivated SCell, before a potential SCell activation command, the network can inform the UE about the on-demand SSB via a DL signaling, which is called “on-demand SSB based measurement trigger” signaling in Figure 3, so that the UE can perform AGC, (re-)synchronization, and SSB-based RRM measurement for the SCell. The SCell can be unknown and may require a long time for activation without the on-demand SSB, but with this pre-activation on-demand triggering mechanism, it can become known to the UE, and hence the SCell can be activated using the fast SCell activation procedure from Rel-17 when needed, which is generally much faster. This would require a new DL signaling sent on an activated serving cell to inform the UE about the on-demand SSB for the deactivated SCell. The on-demand SSB for the deactivated SCell may be transmitted according to existing SSB transmission schedule and no additional SSB needs to be transmitted, that is, the triggering signaling can serve as an activation signaling for the UE to start monitoring the SSB for the SCell.
In some sense, this use case is a bit similar to Use Case 1, but the on-demand SSB is moved before the activation SCell signaling. The triggering signaling and the synchronization / measurement procedures may not be directly tied to SCell activation, as the UE only needs to follow the network’s instruction and when/whether the network will activate the SCell is a network decision, but nevertheless this enhancement can significantly reduce SCell activation latency. From the UE perspective, it receives the triggering signaling, performs RF procedures / AGC / synchronization based on the on-demand SSB, and potentially sends a RRM measurement report for the deactivated SCell, all during the time when the SCell is still deactivated. The UE may assume only on-demand SSB, if triggered, will be transmitted during the SCell deactivation time, and otherwise (i.e., if on-demand SSB is not triggered) the UE does not assume the always-on SSB is transmitted for the deactivated SCell, thus enabling potential network energy saving. The on-demand SSB may be transmitted periodically since then, or for only a certain number of bursts or amount of time.

Use Case 3: On-demand SSB for an activated SCell in cell DTX or cell dormancy for Scenario #3
This use case is illustrated in Figure 4.
[image: ]
Figure 4 Use Case 3: On-demand SSB for an activated SCell in cell DTX (or cell dormancy) for Scenario #3

The SCell is activated and is in cell DTX or cell dormancy, and the SSB for the SCell has stopped for a sufficiently long time. The SSB may still be always-on but with excessively long periodicity, or there is no always-on SSB, i.e., the network can make SSB much less often or even completely on-demand to save energy if the SCell is in DTX or cell dormancy. Then UE loses synchronization accuracy over time without receiving SSB. The network may decide to utilize the SCell in cell DTX or cell dormancy, and the network send a DL signaling on an activated non-dormant non-DTX serving cell to inform the UE about the on-demand SSB for the SCell, so that the UE can reacquire / maintain synchronization on the SCell. After receiving the on-demand SSB, the SCell can be utilized for UL/DL data transmission.
In the case of cell DTX for the SCell, a DCI sent on the other serving cell informs the UE about an on-demand SSB for the SCell associated with an on-demand Active Period; see Figure 4 for an example. The UE receives the DCI, acquires the on-demand SSB, based on which it regains high synchronization accuracy, and starts Active Period and monitors PDCCH on the SCell.
In the case of cell dormancy for the SCell, a DCI sent on the other serving cell informs the UE about switching to a non-dormant BWP. The UE receives the DCI, acquires the on-demand SSB, based on which it regains high synchronization accuracy, and starts normal operations on the non-dormant BWP of the SCell.
Note that according to existing mechanisms, if the SCell is in dormancy, i.e., the dormant BWP is active, the UE still reports P/SP CSI and hence, TRS and SSB should still be monitored, so the UE will not lose synchronization. Similarly, if the SCell is in DTX, the UE should still monitor TRS, CSI-RS not associated with a RI report, and hence SSB, so it will not lose synchronization, either. Therefore, stopping / prolonging SSB transmission for cell dormancy / cell DTX is a new behavior and requires new study and new agreement, but it can be considered for energy saving in Rel-19.
To summarize the three potential use cases, our view is that we should at least work on the standard support for Use Case 1, and if there is sufficient justification and time, Use Cases 2 and 3 can be considered.
Proposal 1: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, consider the following use cases and support at least Use Case 1:
Use Case 1: SCell fast activation with aperiodic SSB for a deactivated SCell for Scenario #3.
Use Case 2: Deactivated SCell re-synchronization / RRM measurement with on-demand SSB for Scenario #2.
Use Case 3: On-demand SSB for an activated SCell in cell DTX or cell dormancy for Scenario #3.

Cases for SSB transmissions
The WID describes on-demand SSB SCell operation, which implies that regular always-on SSB for the SCell is not available or insufficient at a certain moment in time. So a question to clarify is why regular SSB for the SCell is insufficient. SSB is necessary for functionalities such as time/frequency synchronization, L1/L3 measurements, and QCL source for the SCell. This is also related to the previous agreement to further clarify the availability of always-on SSB for the SCell.
If the SSB is always on and periodically transmitted according to a standardized periodicity ranging from 5 ms to 160 ms, and if the UE monitors the always-on SSB whenever it deems necessary to maintain high synchronization accuracy and so on, the UE does not need to utilize on-demand SSB for the SCell. Time/frequency synchronization and L1/L3 measurements can be maintained without any issue, and no on-demand SSB is needed.
Therefore, on-demand SSB can be useful in the following cases:
Excessively long always-on SSB periodicity for a SCell
Rel-19 may specify excessively long SSB periodicity for a SCell for NES purposes, such as when the SCell is deactivated, or the SCell is activated but in cell DTX or cell dormancy. The long period of SSB can still ensure the link on the SCell is maintained, but the synchronization accuracy may degrade to some degree at a certain time before the UE receives the next SSB transmission. If there is a need to utilize the SCell at this time, on-demand SSB can be useful.
No always-on SSB for a SCell
This case is similar to but generally worse than the above case. On-demand SSB is necessary for such a SCell.
However, this case requires some clarifications. Even in legacy specifications, UE does not have to monitor every SSB transmission, though UE assumes/expects that the SSB is transmitted according to the configured period and offset. For example, for a deactivated SCell without a configured measurement object, the UE does not monitor the SSB even though it knows the SSB is always-on and always there according to the schedule, and thus the cell may gradually become unknown. 
It seems that “no always-on SSB for a SCell” is more suitable as a new UE assumption or a new UE behavior. For example, the new UE assumption may be that UE does not assume the availability of always-on SSB, or does not assume SSB is transmitted when the SCell is deactivated, or in cell DTX non-active period, or in cell dormancy, under certain network specified conditions. For another example, the new UE behavior on the monitoring of SSB may be that UE is not expected to monitor SSB when the SCell is deactivated, or in cell DTX non-active period, or in cell dormancy, under certain network specified conditions. Details can be further discussed in future.
Cell-defining (CD) or not
For always-on SSB, it should be CD SSB, since otherwise, to be backward compatible and to avoid significant standards effort, another CD SSB (which must be always-on) for the SCell has to be transmitted, diminishing the energy saving gain and increasing the complexity. For on-demand SSB, it can be CD or non-CD (NCD) as either can work and there is no backward compatibility issue. If the on-demand SSB is CD, which means it has the same configuration (except for time-domain behavior) as the legacy periodic SSB for the SCell, it may need to be configured as barred for legacy UEs. If the on-demand SSB is NCD, it may need to be configured as an alternative QCL source for TRS and other DL/UL transmissions.

Proposal 2: Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, consider the following:
Case #1: No always-on SSB on the cell
Case #2: Always-on SSB is periodically transmitted on the cell
Case #2A: Always-on SSB with excessively long periodicity.
Case #2B: Always-on SSB is transmitted but UE is not expected to always monitor.
Always-on SSB is cell-defining, and on-demand SSB can be cell-defining or non-cell-defining.

Triggering and associated signaling/indication/configuration
There are several possible triggering methods. These methods and associated signaling / indication / configuration are discussed in the following.
SCell activation signaling for Use Case 1
Activation may be needed if the network decides to use the deactivated SCell for data transmission. The MAC activation signaling can serve as a trigger from the network to inform the UE to activate the SCell, which restores synchronization for the SCell and prepares the SCell for UL/DL data transmission. The MAC CE and its scheduling DCI can be sent on the PCell or other activated non-dormant non-DTX SCell. Different from legacy SCell activation MAC CE, a new SCell activation MAC CE is needed to include information about on-demand SSB transmissions so that the UE can receive and process the SSB properly. The information should include at least the availability of on-demand SSB, the time offset after the trigger, the number or duration of the SSB transmissions, beam (SSB-index) information if for FR2, etc.
DL signaling for on-demand SSB triggering for Use Case 2
For a deactivated SCell, before (and possibly unrelated to) a potential SCell activation command, the network can inform the UE about the on-demand SSB via a DL signaling, so that the UE can perform (re-)synchronization and/or SSB-based RRM measurement for the SCell. For example, the SCell may have been an unknown cell and require a long time for activation, but with this triggering mechanism, it can become known to the UE, and hence the SCell can be activated using the fast SCell activation procedure from Rel-17 when needed. This would require a new DL signaling, and since the SCell is still deactivated, the signaling and the procedure do not have to fast, so MAC CE can be used for this purpose. The MAC CE and its scheduling DCI can be sent on the PCell or other activated non-dormant non-DTX SCell. The UE will start to search/monitor the SSB which is assumed as periodic after processing the MAC CE. The MAC CE may optionally request RRM measurement for the SCell report from the UE.
DCI for on-demand SSB triggering associated with on-demand Active Period in cell DTX or switching to non-dormant BWP for Use Case 3
For an activated SCell in cell DTX, if the cell DTX cycle is configured as excessively long and the UE does not monitor SSB outside active period, or if the cell DTX cycle is not configured, the network can inform the UE about an on-demand SSB and on-demand active period. The UE can then reacquire / maintain synchronization based on the SSB, and then receive data during the on-demand active period. This is generally a faster process, so DCI can be used, and the DCI can be sent on the PCell or other activated non-dormant non-DTX SCell. The DCI should include information such as the availability of on-demand SSB, the time offset after the trigger, the number or duration of the SSB transmissions, beam (SSB-index) information if for FR2, the start of on-demand Active Period, etc. Similarly, for an activated SCell in cell dormancy where the UE does not monitor SSB, a BWP switching DCI can be used to inform the UE about the availability of on-demand SSB (time offset, number of bursts, beam, etc.) and switching to a non-dormant BWP.
For the above triggering methods, similar to Rel-17 SCell activation MAC CE design, relevant information can be configured via RRC, and then the MAC CE or DCI can use only a few bits to indicate/select from the configured options.
We thus have the following proposal on triggering.

Proposal 3: Consider the potential enhancements of triggering mechanisms:
For Use Case 1 of on-demand SSB based SCell activation: A new SCell activation MAC CE.
For Use Case 2 of deactivated SCell operations based on on-demand SSB: A new MAC CE to activate on-demand SSB on a deactivated SCell. 
For Use Case 3 of on-demand SSB for an active SCell in cell DTX or dormancy: A new DCI to trigger on-demand SSB for on-demand Active Period (for SCell in cell DTX) or switching to a non-dormant BWP (for SCell in cell dormancy).
The MAC CE or DCI is sent on another cell, which selects options configured in RRC for at least the availability of on-demand SSB (time offset, number of bursts, beam, etc.).

[bookmark: _Hlk162453988]Options for on-demand SSB transmission
A few options for the on-demand SSB transmission can be considered, but for different use cases, different options can be adopted. To reduce standardization effort, it is suggested to first agree on the use cases and then discuss the on-demand SSB transmission option details. Our general views are:
[bookmark: _Hlk162454053]For Use Case 1 of SCell fast activation: UE expects that on-demand SSB burst(s) is transmitted N times after time instance A (which is generally the slot k = k1 + 3 Nslot,subframe, u + 1 from the slot with the MAC CE), and regular periodic SSB is transmitted after the N on-demand SSB bursts are transmitted, where N can be configurable.
For Use Case 2 of on-demand SSB for a deactivated SCell: UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A (which is generally the slot k = k1 + 3 Nslot,subframe, u + 1 from the slot with the MAC CE), until gNB turns OFF the on-demand SSB via a DL signaling or a timer expires.
For Use Case 3 of on-demand SSB for an activated SCell: UE expects that on-demand SSB burst(s) is transmitted N times after the DCI, and regular periodic SSB is transmitted after the N on-demand SSB bursts are transmitted, where N can be configurable.

Proposal 4: For on-demand SSB transmission, at least support UE expects that on-demand SSB burst(s) is transmitted N (≥0) times after the MAC CE or DCI trigger, followed by periodic SSB transmission.

Conclusions
In this contribution, we present our views on the objective of on-demand SSB SCell operation. We have the following proposals.
Proposal 1: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, consider the following use cases and support at least Use Case 1:
Use Case 1: SCell fast activation with aperiodic SSB for a deactivated SCell for Scenario #3.
Use Case 2: Deactivated SCell re-synchronization / RRM measurement with on-demand SSB for Scenario #2.
Use Case 3: On-demand SSB for an activated SCell in cell DTX or cell dormancy for Scenario #3.
Proposal 2: Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, consider the following:
Case #1: No always-on SSB on the cell
Case #2: Always-on SSB is periodically transmitted on the cell
Case #2A: Always-on SSB with excessively long periodicity.
Case #2B: Always-on SSB is transmitted but UE is not expected to always monitor.
Always-on SSB is cell-defining, and on-demand SSB can be cell-defining or non-cell-defining.
Proposal 3: Consider the potential enhancements of triggering mechanisms:
For Use Case 1 of on-demand SSB based SCell activation: A new SCell activation MAC CE.
For Use Case 2 of deactivated SCell operations based on on-demand SSB: A new MAC CE to activate on-demand SSB on a deactivated SCell. 
For Use Case 3 of on-demand SSB for an active SCell in cell DTX or dormancy: A new DCI to trigger on-demand SSB for on-demand Active Period (for SCell in cell DTX) or switching to a non-dormant BWP (for SCell in cell dormancy).
The MAC CE or DCI is sent on another cell, which selects options configured in RRC for at least the availability of on-demand SSB (time offset, number of bursts, beam, etc.).
Proposal 4: For on-demand SSB transmission, at least support UE expects that on-demand SSB burst(s) is transmitted N (≥0) times after the MAC CE or DCI trigger, followed by periodic SSB transmission.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]
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