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Introduction
This is the summary document for agenda item 9.5.1 on-demand SSB for NES, based on the contributions listed in reference section. The list of agreements made in RAN1#116 are provided in Section 7.


General aspects (including use cases or scenarios)

	Company
	Views

	[1] Spreadtrum
	Observation 1: On-demand SSB is beneficial for SCell on/off, which obviously provides network energy saving gain.

Observation 2: On-demand SSB can support fast SCell activation.

Observation 3: Fast SCell activation may provide network energy saving gain.

Observation 4: On-demand SSB can be assistance for SSB-less for SCell.

Proposal 1: Use-cases including SCell on/off, fast SCell activation and SSB-less for SCell can be studied for on-demand SSB.

Proposal 2: Scenarios including co-located CA and non co-located CA can be studied for on-demand SSB.


	[2] Futurewei
	Proposal 1: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, consider the following cases:
· Case 1: The SCell is deactivated for the UE for a sufficiently long time.
· [bookmark: _Hlk158652353]Case 2: The SCell is activated and is in cell dormancy or cell DTX, and the SSB for the SCell has not been made available to the UE for a sufficiently long time, e.g., stopped (if agreed) or prolonged.

Proposal 2: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode:
· Case 1: The SCell activation can be sped up with on-demand SSB.
· Case 2: The synchronization for SCell in cell dormancy or cell DTX can be reacquired / maintained with on-demand SSB, if agreed.


	[3] Huawei
	Observation 1: When SCell activation rate and addition/modification rate are low, SSBs are not needed that often for SCell operations and it is beneficial for the NES to turn them OFF.

Proposal 1: On-demand SSB triggering and its related procedures should focus on the scenarios of SCell activation and measurements.

Proposal 5: RAN1 introduces DL on-demand SSB activation/deactivation indication that can be used for at least SCell addition/modification, SSB activation ahead of SCell activation command, and the deactivation of SSB transmission on SCell. The timing of the DL on-demand SSB activation/deactivation indication can be further discussed.


	[4] Ericsson
	Observation 1: Flexible SSB transmission periodicity is beneficial for NW energy saving in the SCell activation scenario.

Proposal 1: Support mechanism to start/stop SSB transmissions on an SCell.

Proposal 2: Support mechanism to switch SSB periodicity.

Observation 2: Optimization on the time-scale of individual SSB bursts only provides limited energy savings gains at a high cost in terms of standardization effort and legacy impact.

Proposal 3: On-demand SSB provisioning should, in principle, not impact idle mode coverage.


	[5] Nokia
	Observation 1: From the UE perspective, there is no need for on-demand SSB when SSB-less operation is configured in contiguous intra-band SCell.

Observation 2: Specification of SSB-less co-located FR1 inter-band CA scenario for Rel-18 NES is still ongoing in RAN4 WG. The requirements for SSB-less Scell operation can be also applied to the non-contiguous Intra-band CA scenario.

Observation 3: Currently, it is unclear if there are any RAN4 demodulation requirements to be specified for Rel-18 NES with co-located FR1 Inter-band CA scenario.

Observation 4: If there are no RAN4 demodulation requirements specified, the NW may not have the knowledge on whether or not the UE can be able to properly operate on the SSB-less Scell under the co-located FR1 Inter-band CA scenario. And the UE feedback information with on-demand SSB transmissions in Scell can be beneficial in this scenario for assisting the network decision on UE operation on such SSB-less Scell.

Proposal 1: RAN1 to discuss on whether the on-demand SSB transmission in Scell can be applicable with co-located FR1 Inter-band CA scenario.

Observation 5: For non-co-located FR1 Inter-band CA scenario and Inter-band CA scenario with band combination of FR1 and FR2, the long periodicity of SSB transmissions in the scell, the better network energy saving that can be achieved. However, the UE cell detection and L3 measurements of Scell can be also very long, and that may impact the Scell activation for UE to start utilizing the Scell.

Proposal 2: RAN1 to discuss on whether the on-demand SSB transmission in Scell can be applicable with non-co-located FR1 Inter-band CA scenario and/or Inter-band CA scenario with band combination of FR1 and FR2.

Observation 6: Mechanism of On-demand SSB transmission can be applicable to Scell supporting SSB-less operation or with SSB transmission of long periodicity.

Observation 7: With network triggered on-demand SSB transmission in SCell, it can benefit for reducing the time required for UE cell detection measurement and/or L3 measurement, and in the meanwhile it reduces the latency of UE SCell activation procedure.


	[6] Transsion
	Proposal 1: It is recommended that scells that support both SSB-less and on-demand SSB operation can be considered.

Proposal 3: It is recommended that how to ensure the synchronization of UE and BS during on-demand SSB triggering procedure needs to be studied.


	[7] vivo
	Observation 1: Reduction of SSB transmissions is not supported in most scenarios of inter-band CA deployment that don’t satisfy SSB-less Scell operation conditions (i.e. co-located, power difference, QCL relations, etc.)

Observation 2: On-demand SSB transmission can be transmitted before, during or after SCell activation procedure, the associated UE behaviour or requirement on UE measurement in different phases of SCell operation are different, thus the on-demand SSB operation should be discussed separately based on different phases.

Proposal 1: Discuss whether and how on-demand SSB operates in the following phases of SCell operation.
· Phase 0: Before SCell activation procedure
· Phase 0-1: Before SCell configuration
· Phase 0-2: The SCell activation command is not transmitted yet after the SCell configuration
· Phase 1: During the SCell activation procedure
· Phase 2: After SCell activation

Observation 3: The network is not required to transmit SSB before SCell configuration. Thus, UE may perform unnecessary measurement based on the configured MO before the SCell configuration, which results in energy waste.

Proposal 2: Discuss whether on-demand SSB operation should be supported before the SCell configuration.

Observation 4: If on-demand SSB is transmitted right after the SCell configuration, the SCell may become known state easier, which can ensure fast SCell activation.

Proposal 3: Discuss whether on-demand SSB operation should be supported after the SCell configuration, but before the SCell activation command.

Proposal 4: On-demand SSB transmission should be supported during the SCell activation procedure, i.e., after the SCell activation command transmission and before the SCell activation completion.

Proposal 6: The motivation to support on-demand SSB after SCell activation completion should be further clarified.


	[8] CMCC
	Proposal 1: Sparse SSB period or turning off SSB can be considered to support power saving for SCell in deactivated state.

Proposal 3: For unknown SCell activation, on demand dense SSB can be triggered for fast SCell activation.

Proposal 4: For unknown SCell activation, two triggering methods for on demand dense SSB for fast SCell activation can be considered:
· Option 1: SCell activation signaling
· Option 2: UE uplink wake-up-signal using an existing signal/channel

Proposal 9: After SCell activation, it can be indicated by gNB based on its own decision or based on UE request to transmit SCell SSB with a larger period, and it can also be indicated by gNB based on its own decision or based on UE request to resume to normal SSB transmission on SCell.


	[11] CATT
	Proposal 1: Both of the following scenarios should be considered in on-demand SSB SCell operation for UEs in connected mode configured with CA.
· Scenario-1: There is no signal transmission before on-demand SSB transmission for the SCell to be activated.
· Scenario-2: Certain signal (e.g. sparse SSB) is transmitted before on-demand SSB transmission for the SCell to be activated

Proposal 9: Two-stage SCell activation should be considered, where the first stage is used to trigger on-demand SSB, and the second stage is used as a legacy method for normal data scheduling.

Proposal 10: Both on-demand SSB triggering methods (i.e. triggered by UL WUS and triggered by NW) could be supported in Rel-19.


	[12] ZTE
	Observation 1: The motivation of introducing on-demand SSB SCell operation for intra-band CA is not clear.

Proposal 1: On-demand SSB SCell for UEs in connected mode should focus on the scenarios that SSB-less SCell are not supported.

Observation 2: On-demand SSB for neighbor cell is out of scope.

Observation 3: The energy saving gain cannot be obtained if normal SSB transmission is proceeded after the on-demand SSB is triggered.

Observation 4: Reduced or even eliminated SSB transmission will be more beneficial for DSS of re-farmed spectrum, or new spectrum introduced for 5G licensed band (such as 6GHz).

Proposal 2: An enhanced on-demand SSB transmission mode should be considered after the on-demand SSB is triggered, i.e., SSB is transmitted either in only several bursts or within a period after the on-demand SSB is triggered.

Phase 1: Before receiving a SCell activation command, the SCell is configured but not activated or the SCell is deactivated. 
Phase 2: During the activation of the SCell, i.e., after UE receives SCell activation command, before UE transmits valid CSI report for the SCell.
Phase 3: After the SCell(s) is activated, UE is able to transmit/receive control/data channel on the SCell.

Observation 5: In phase 1, SSB-based measurement and report are not mandatory, and when to trigger the on-demand SSB is unclear.
Proposal 3: There is no need to support on-demand SSB before SCell activation command is received.

Observation 6: For the scenarios that SSB-less SCell are not supported, on-demnad SSBs are needed during SCell activation procedure to save network energy consumption and reduce SCell activation delay.

Proposal 4: On-demand SSB can be supported during SCell activation procedure.

Observation 7: Reducing/eliminating the SSB transmission in phase 3 can obtain the most network energy saving benefit.

Observation 8: Compared with resuming SSB transmission after SCell activation, on demand-SSB transmission mode can achieve a better tradeoff between network energy saving and system performance.

Proposal 6: On-demand SSB can be considered after SCell activation, if needed


	[13] Dell
	Observation 1: Avoiding to always or occasionally transmit the SSB and/or SIB signals clearly offers a network energy saving (NES) gain of NES cells.

Observation 2: For collocated anchor versus NES cells, no coverage issues are identified, thus, it is reasonable that NES devices only camp on anchor cells. 

Observation 3: For non-collocated anchor versus NES cells, coverage issues can be exhibited in case the coverage level of NES cells is much better than the received level from anchor cells. Thus, for generality of considered SSB/SIB-less solutions, coverage provisioning step can be added.

Proposal 1: For generality of SSB/SIB-less NES solutions, to include cases of NES cells not only purposed for capacity bosting, or non-collocated anchor versus NES cells, studying and specifying coverage provisioning of NES cells is important, specifically, for NES devices, reporting poor coverage levels, when camping on anchor cells.


	[14] Honor
	Observation 1: Both Network triggered and UE triggered scenarios exist in the CA case.

Proposal 1: Support both Network triggered and UE triggered on-demand SSB SCell operation.


	[15] xiaomi
	Observation 1: Different triggering method for on-demand SSB has diverse impacts on UE:
· WUS based SSB triggering fully take the requirement at UE side into consideration
· Cell on/off indication based SSB triggering is transparent to UE
· SCell activation/deactivation based SSB triggering is fully gNB implementation while non-transparent to UE

Porposal 5: For scell activation/deactivation signaling based SSB triggering, we need to first achieve common understanding on the relationship between on-demand SSB and Scell activation/deactivation signaling
· Case1: Scell activation signalling based SSB triggering is only needed during SCell activation procedure. After SCell is activated, gNB has full power to control the SSB transmission
· Case2: SCell activation/deactivation signalling is reused as a mechanism to indicate UE SSB is on or off
· Case3: On-demand SSB can be used to expedite SCell activation procedure. After SCell is activated, UE wake-up-signal can be used to trigger SSB


	[17] China Telecom
	Observation 1: The longer periodicity of SSB or deeper cell sleep-mode can be considered for achieving the larger network energy saving gain combined with the on-demand SSB on SCell for UEs with CA.

Proposal 1: For the on-demand SSB of activated SCell, longer SSB periodicity (at least the default periodicity for such condition) needs to be supported to ensure the NES performance.

Observation 3: If the SCell is non-activated, the request of on-demand SSB can’t be transmitted to SCell from UE directly.

Observation 4: If the SCell is non-activated, the activation of SCell when requesting the on-demand SSB is needed.

Proposal 2: For the on-demand SSB of non-activated SCell, the request of on-demand can be reused to trigger the activation of SCell.


	[18] Samsung
	Proposal 1: RAN1 shall select from the following three scenarios for on-demand SSB on SCell:
· Scenario 1: When the UE is configured to perform RRM measurement based on a SSB on a SCell, the SSB utilized for RRM measurement can be on-demand instead of periodic as in the legacy. 
· Scenario 2: When the SCell is configured but not activated, the SSB utilized for AGC and synchronization purpose can be on-demand instead of periodic as in the legacy. 
· Scenario 3: After the SCell is configured and activated, if the UE or gNB figured out the SCell may lose synchronization, the SSB for resynchronization purpose can be on-demand instead of periodic as in the legacy.

Proposal 2: RAN1 shall investigate the following aspects for the trigger of on-demand SSB on SCell:
· UL triggered on-demand SSB, or DL triggered on-demand SSB, or a combination of the two
· UE procedure after transmitting the UL WUS, including the feedback for the UL WUS
· Functionality of the trigger
· Channel type for the trigger
· Configuration of the trigger
· Retransmission of the trigger


	[19] NEC
	Proposal 7: Discuss how/whether to enable on demand SSB transmission on a cell for RRM which is yet to be configured as a serving cell.

Proposal 8: Discuss other cases (e.g. RACH initiation upon TAT expiry) for which on-demand SSB transmission may be required.


	[21] Panasonic
	Observation 1: PCell and SCell are assumed to be same coverage or not makes the difference on whether the cause of SSB ON/OFF is DL/UL traffic or UE mobility. 

Proposal 1: When PCell and SCell are assumed to be same coverage, traffic status is the only reason to enable SSB ON/OFF. "On-demand" is sufficient only from network perspective.

Proposal 2: When SCell is only part of PCell coverage, the mechanism for the detection of UE existence in SCell coverage may be required. In this case, "on-demand" may be from UE request but the final decision of SSB ON/OFF is network.

Observation 2: When legacy UEs and Rel.19 UEs coexist in a serving cell, it is also possible to operate the on-demand SSB feature for energy saving gain. Whether/how such scenario should be considered would impact 
· The signaling/procedure design for on-demand SSB ON/OFF, and
· Whether to define the on-demand SSB as the only SSB in the cell or additional SSB besides the legacy SSB. We are also okay to discuss this in the 3rd objective of this WI.

Proposal 3: The signaling/procedure design for Rel.19 on-demand SSB SCell should consider the coexistence with the Rel.18 SSB-less SCell operation.


	[22] Fraunhofer
	Observation 1: In some cases, an uplink trigger for on-demand SSB is preferred. In other cases, a downlink trigger can be used too.


	[23] Apple
	Proposal 1: The following scenarios are considered for further discussions on on-demand SSB.
· For SCell activation/deactivation
· For Handover to the CC which was SCell
· For SSB-less operation
· On-demand SSB transmissions from CCs on the same frequency as from all SCells around


	[24] NTPU
	Observation 1: For intra-band CA and inter-band CA with co-located cell(s), the UE can obtain time/frequency synchronization for an SSB-less SCell using legacy mechanisms. 

Proposal 1: For intra-band CA and inter-band CA with co-located cell(s), on-demand SSB transmission is not needed in Rel-19.

Proposal 2: The target scenarios for on-demand SSB transmission in Rel-19 would be inter-band CA without co-located cell(s) and inter-band CA where the SSB-less SCell and PCell are across FR1 and FR2.


	[26] NTT DOCOMO
	Observation 1:
· SSB-less SCell operation requires several constraints on SCell and reference cell, and hence the available scenarios in practice would be limited.
· In normal SCell operation, a UE expects that SSB is periodically transmitted on active SCell according to RRC configurations, which inhibits NES.
· UE on deactivated SCell does not require SSB on the SCell at all unless deactivated SCell measurement is configured.

Proposal 1:
· Rel-19 on-demand SSB SCell operation should target any cases where the legacy SSB-less SCell operation is not applicable.
· For Rel-19 on-demand SSB SCell operation, constraints on SCell should be minimized.
· E.g., it would be preferable to avoid/minimize requiring reference cell with specific relationship of RTD, power and QCL.

Proposal 2:
Consider the following cases to use on-demand SSB on SCell in Rel-19
· To perform L1/L3 measurements on activated SCell.
· To perform PDCCH monitoring on activated SCell.
· To perform SCell activation from deactivated SCell.
· To perform L3 measurements on deactivated SCell.

Proposal 4:
Consider the following options as a default state of SSB transmission on SCell in Rel-19 NES
· Opt.1: No SSB transmission 
· Opt.2: periodical SSB transmission with longer periodicity than the maximum of the legacy
Consider Opt.1 as baseline.


	[27] ITRI
	Proposal:
· For the on-demand SCell operation, its time/frequency synchronization can be derived from SSBs of the other serving cell without network energy saving function (e.g. PCell or PSCell).
· The SSB burst of the on-demand SCell is only presented when there is data transmission to UEs
· FFS: How to indicate the presence of SSB burst on the on-demand SCell is worth to be discussed.


	[28] ASUSTeK
	Observation 1: On-demand SSB is beneficial for the scenarios for turn-off SCell and SSB-less SCell.

Proposal 1: On-demand SSB is supported for turn-off SCell and SSB-less SCell.

Proposal 2: On-demand SSB is provided when SCell turns on for turn-off SCell. On-demand SSB is provided upon request from a UE for SSB-less SCell.


	[29] Fujitsu
	Proposal 1. On-demand SSB SCell operation can be applied for the scenarios where SSB-less operation is not feasible to obtain power saving gain via omitting SSB transmission, while ensuring SCell operation.

Proposal 2. On-demand SSB can be triggered in the following stages for SCell operation
· Before SCell addition
· On-demand SSB can be used for measurements of candidates for SCell addition
· After SCell addition and before SCell activation
· On-demand SSB can be used for measurements of candidates for SCell activation
· At SCell activation
· On-demand SSB can be used for SCell activation

Observation 1. During the stages prior to SCell activation, periodic transmission of on-demand SSB is necessary for performing L3 measurement.

Observation 2. During the SCell activation stage, supporting aperiodic SSB transmission is beneficial to enable faster SCell activation.

Proposal 3. Both periodic and aperiodic transmission schemes can be considered for on-demand SSB.


	[32] CEWiT
	Observation 1: Triggering method depends on the separation between Pcell and Scell and the assumption on backhaul link.

Proposal 1: Support UE UL WUS as a trigger when cells are non-co-located and backhaul is non-ideal.

Proposal 2: Support indication signal via bachaul as a trigger in case of co-located cells and ideal backhaul.


	[33] MediaTek
	Observation 1: As mentioned in the WID of Rel-19 (NES) [1], on-demand SSB for SCell can be used at least for SCell time/frequency synchronization in inter-band SSB-less CA and facilitate SCell activation.

Observation 3: For facilitation of SCell activation, on-demand SSB can be triggered to fill in more SSB bursts in one SSB burst period temporarily to reduce the large SCell activation delay, say in FR2, as shown in Figure 1.

Observation 5: For the triggering method(s) of on-demand SSB SCell operation, as mentioned in the WID of Rel-19 (NES) [1], it would be selected from 
· UE uplink wake-up-signal using an existing signal/channel, 
· cell on/off indication via backhaul, 
· SCell activation/deactivation signaling

Observation 6: To enable on-demand SSB, intuitively it would need an uplink signal to send UE request and a downlink signal to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB.

Observation 7: The on-demand SSB is used for connected mode and carrier aggregation.

Proposal 2: For on-demand SSB triggering, use UL MAC-CE to send UE request and DL MAC-CE to inform UE the time/frequency domain properties of the to-be-transmitted on-demand SSB. The DL MAC-CE can be used together with the SCell activation/deactivation.


	[34] LG Electronics
	Proposal #1: Discuss how to signal SSB-related parameters and SMTC configuration for Rel-19 SSB-less SCell where on-demand SSB can be transmitted.

Proposal #2: RAN1 to focus on Options 1 and 2 among the following options to trigger on-demand SSB.
· Option 1: UE uplink wake-up-signal using an existing signal/channel
· Option 2: SCell activation/deactivation signaling
· Option 3: Cell on/off indication via backhaul	


	[35] Qualcomm
	Proposal 1: RAN1 discusses how always-on SSB and on-demand SSB should be transmitted in the cell supporting on-demand SSB operation. In particular, the following aspects should be discussed:
· whether always-on SSB is periodically transmitted in the cell (with a configurable periodicity).
· when on-demand SSB is transmitted.

Observation 1: SSB should be periodically transmitted with a long periodicity allowed by the existing specification in the cell supporting on-demand SSB operation to support RRM for proper Scell addition/removal and for neighbor cell measurement in the same carrier as the carrier of the Scell. Furthermore, the legacy UEs can be also supported in the cell.

Observation 2: Without periodic SSB transmission in the cell, the cell cannot be discoverable as a neighbor cell. In addition, the cell quality is unknown before on-demand SSB is transmitted due to no RRM measurement/reporting.

Proposal 2: The cell supporting on-demand SSB operation transmits always-on SSB with a long periodicity allowed by the existing specifications.
· On-demand SSB is at least transmitted in the cell during the state transition for fast Scell activation.
· FFS: whether on-demand SSB is also transmitted in the cell in the activated state.

Observation 3: Compared to network coordination based on-demand SSB triggering, the on-demand SSB based on UE triggering leads to
· Higher UE power consumption and complexity due to uplink WUS transmission for requesting SSB. In particular, UE may have to beam-sweep WUS transmission to a cell in multi-beam systems and/or send SSB request to multiple Scells.
· Higher NW energy consumption due to monitoring the uplink WUS transmissions from UEs.




[Moderator’s note] As many companies pointed out, before we discuss procedure/signaling details of on-demand SSB operation, it would be desirable to clarify which scenarios and/or use cases are considered for on-demand SSB operation. With this regard, some discussion points are listed up in the following sub-sections.

Scenarios depending on SCell activation/deactivation status

[Moderator’s note] Several companies (including Futurewei, Huawei, vivo, CMCC, CATT, ZTE, xiaomi, China Telecom, Samsung, NEC, Apple, NTT DOCOMO, ASUSTeK, Fujitsu, and Qualcomm) described that motivation of on-demand SSB mechanism or impacts on specifications / gNB / UE can be different depending on the SCell activation/deactivation status.
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In detail, as captured above from [12] ZTE, different phases can be defined based on whether SCell is configured and whether SCell is activated. To be specific, four phases can be considered as follows.
· Phase 0: Before SCell configuration
· Phase 1: After SCell configuration before SCell activation
· Phase 2: During SCell activation procedure
· Phase 3: After SCell activation

[Closed] Proposal #2-1 (Activation scenario):
· Depending on SCell activation/deactivation status, the following scenarios are identified. Discuss whether to consider all or parts of the following identified scenarios, for on-demand SSB SCell operation.
· Scenario #1: Before SCell is configured
· Scenario #2: SCell is configured and deactivated
· Scenario #3: After UE receives SCell activation command (defined in TS 38.321) and no later than the minimum requirement for SCell activation (defined in TS 38.133)
· Scenario #4: SCell is activated
Companies are encouraged to provide views on Proposal #2-1 and present preferences on one or more scenarios among four scenarios in order to down-select some of them if necessary.
	Company
	Views

	China Telecom
	We are fine with the proposal. 
For the scenarios, we think Scenario #1 is not needed, in which scenario, it is difficult for UE to even know the on-demand SSB will happen on which Scell.
For scenario #2, it is one of the most typical scenarios that should be considered for SCell on-demand SSB. The SCell activation and on-demand SSB trigger can happen at the same time, which will make the NES gain maximum.
For scenario #3 and scenario #4, from gNB side the two scenario is actually the same. And for scenario #3, it can be hard to know whether the UE has received the SCell activation when the on-demand SSB is triggered, if the DL trigger method is adopted. For these 2 scenarios, we think the beneficial of on-demand SSB should be further discussed, unless the longer periodicity is supported or configured, the NES gain may be little. 

	Google
	OK

	Spreadtrum
	Scenario #1 may not be addressed, since UE may not rely on on-demand SSB to detect SCell.

	Vivo
	We are fine to discuss the 4 scenarios. 
In scenario 1 and 2, gNB needs to perform L3 measurement based on SSB to decide the quality of SCell, the on-demand dense SSB transmission can accelerate the L3 measurement. It is noted that the transmission of the on-demand SSB should be informed to UE as well, it can be assumed that UE will start the SSB measurement only after receiving the indication, this is beneficial for UE power saving.
For scenario 3, the on demand SSB can accelerate the cell synchronization for unknown SCell, the benefit is quite clear. 
However, for scenario 4, in our understanding, once the SCell is activated, periodic SSB with proper periodicity should be always transmitted to maintain the link quality. We do not see a clear motivation to support on demand SSB in this scenario.


	CEWiT
	We are fine to discuss the scenarios. However we prefer Scenario #1, #2, and #4 where the SSB transmissions may be needed for adding the cell or for measurements/synchronization in the cell. 

	Fujitsu
	We are open to discuss the above 4 scenarios. 
We share the same view as Vivo that the motivation/benefit for on-demand SSB is clear for scenario #1~#3. However, for scenario #4, the necessity of on-demand SSB requires further discussion.

	NTT DOCOMO
	We agree with the proposal and support all scenarios to be considered in on-demand SSB. 
I'd like to emphasize the importance of considering all scenarios because normally NW has multiple UEs that are in different scenarios. If on-demand SSB operation is not applicable in some scenarios (i.e., always-on periodic SSB is needed same as the legacy), NW has to transmit legacy SSB on SCell after all, leading to NES gain becomes very little in practical. 
For scenario #1, always blind SCell addition is not preferable, so L3 measurements before scell configuration using on-demand SSB would be beneficial.

	ZTE, Sanechips 
	Scenario #3 and Scenario #4 are preferred.
For scenario #1, before a SCell is configured, the cell is a neighbor cell for the UE. In our view, the neighbor cell enhancement is not included in the WID. What’s more, the measurement and report based on the SSB are not mandatory for the neighbor cell, therefore, on-demand SSB for scenario #1 is the lowest priority.
For scenario #2, the measurement and report based on the SSB are not mandatory, without SSB transmission, the SCell can also be indicated to be activated. What’s more, without SSB transmission, the gNB can harvest energy saving gain.
For scenario #3, SSB can be used for AGC, cell search, and L1 measurement during SCell activation procedure. On-demand SSB transmission can effectively reduce the SCell activation delay and network energy consumption. So, on-demand SSB for scenario #3 should be considered.
For scenario #4, gNB is likely to obtain energy saving gains during this phase by reducing SSB transmission. When UEs need more accurate synchronization information after SCell is activated, on-demand SSB transmission can be additionally triggered to ensure user experience and system performance. 

	InterDigital
	Ok to consider the listed scenarios except for Scenario #1, which in our view, the need for on-demand SSB is not well motivated. 

	CMCC
	We tend to agree considering Scenario #2, #3 and #4. Based on WID description, we think Scenario#1 can be out of scope or deprioritized.

	Qualcomm
	The main bullet is unclear. The term ”on-demand SSB SCell operation” is a broad term. In this discussion, our understanding is on whether on-demand SSB can be triggered in various phases of CA operation. Hence, we suggest the following update:   

Depending on SCell activation/deactivation status, the following scenarios are identified. Discuss whether to consider on-demand SSB can be triggered in all or parts of the following identified scenarios, for on-demand SSB SCell operation.

	Panasonic
	We are generally okay with the scenarios. Just to clarify, are the scenarios used for discussion of both?
· for the application of on-demand SSB, 
· for indicating/triggering the on-demand SSB

	Samsung
	OK in general. The proposal can also mention the scenarios identified are intended for easier discussion, and on-demand SSB SCell operation could be potentially same for multiple scenarios. 

We prefer Scenario #1, 2, 3 over #4. 

	Apple
	We do not think the on-demand SSB SCell operation should be coupled with signaling for CA activation/deactivation. The existingUE behaviors are:
· When SCell is configured but not activated, UE only needs to perform RRM measurements
· When SCell is configured and activated, UE needs to perform RRM measurements, PDCCH decoding, CSI measurement and reporting, etc.
However, if on-demand SSB SCell operation is tied to SCell activation/deactivation and it turns out the SCell quality is not good enough to be activated by measuring on-demand SSB. Then, UE just consumed power unnecessarily. Although the case of on-demand SSB transmission starting after CA activation would need to be discussed further, considering only on-demand SSB transmission starting with CA activation does not make sense to us. Therefore, we do not think this proposal is needed at this moment.

	Xiaomi
	Support Proposal #2-1, in which the scenarios are discussed based on scell activation/deactivation state.
About scenario 1, before a cell is configured as a scell for the UE, it is just a neighbor cell. Based on the WID, only the configured scell that will support on-demand SSB. However, the SSB is needed to perform L3 measurement. And, according to the measurement results, this cell might be configured as a new scell for the UE. Therefore, we slightly prefer that on-demand SSB can be supported before SCell is configured.

For scenario 2, the SSB is needed for UE to perform L3 measurement and report the measurement results to NW for scell management. Therefore, on-demand SSB should be supported.

For scenario 3, on-demand SSB can be used for scell activation.

For scenario 4, we have the same view with vivo that SSB is quite important after scell is activated. At least it is needed for DL synchronization. While, from our understanding, on-demand SSB can be still supported for energy saving and SSB can be triggered when needed.

	CATT
	To be clear, these options listed here are about the relationship between on-demand SSB and Scell status, among them.
4 seems not correct, when scell is activated SSB is on, unless we are doing ssb adaptation which discussed in 9.5.3 



	Nokia, Nokia Shanghai Bell
	We are fine with the proposal. RAN1 should decide if all the scenarios are in the scope of this work.
For Scenario#1: To our understanding, for R18 NES with SSB-less Scell operation for inter-band co-located scenario, the UE may not be able to operate on the SSB-less Scell properly even it reports the capability of supporting SSB-less Scell operation for inter-band co-located scenario. Thus, the on-demand SSB before Scell addition/configuration may assist the NW to judge whether it is appropriate or not to configure the SSB-less Scell to the UE.
For Scenario#2: To reduce the latency of Scell activation, the cell detection (making the Scell to be known to the UE) can be performed before Scell activation and after the Scell configuration.
For Scenario#3&#4: Scenario#3 and Scenario#4 can be combined, where the on-demand SSB is performed after Scell activation, and it can be also helpful to reduce the latency of Scell activation procedure. 
Thus, based on the above understanding, we think all 4 scenarios are worthwhile to be considered.

	ETRI
	We are generally OK with the proposal, and prefer to focus on scenario #2 and #3.

	Huawei, HiSilicon
	We agree with the proposal. SCell addition/modification (driven by traffic conditions as well as mobility measurements ) and SCell activation (driven by traffic load) require the UE to do L1/L3 measurements using SSBs. These measurements are useful for at least synchronization, AGC, and evaluating the link quality of the Scell that are usefull for Scell configuration and later activation/deactivation. Hence, we think at least these scenarios are important to considered for on-demand SSB operation. 
Please see our suggested minor edits in Red.
[HIGH] Proposal #2-1 (Activation scenario):
· Depending on SCell activation/deactivation status, the following scenarios are identified for on-demand SSB operation. Discuss whether to consider all or parts of the following identified scenarios, for on-demand SSB SCell operation.
· Scenario #1: Before SCell is configured
· Scenario #2: During the time where SCell is configured and deactivated not active
· Scenario #3: After UE receives SCell activation command (defined in TS 38.321) and no later than the minimum requirement for SCell activation (defined in TS 38.133)
· Scenario #4: During the time where SCell is activeated


	Intel
	We are fine with discussing listed scenarios. Scenario #1 seems to be discussing operations of enabling on-demand SSB for potential candidate cells that could be configured for Scells and more related to RRM measurement aspect of Scells that transmit some form of on-demand SSB. If so, it is not clear if this is better suited to be discussed in Agenda 9.5.3. 

	Fraunhofer 
	Support the proposal with the edits suggested by Qualcomm above.

	MTK
	Support the proposal with most interests in Scenario #3.

	ITRI
	We prefer to consider scenario #2, scenario #3, and scenario #4

	Futurewei
	In our view two valid scenarios are Scenario #3 and Scenario # 4. 
· In Scenario # 3, a UE receives an activation command, and start monitoring SSB necessary as reference for SCell activation. In this scenario, SCell receives an on-demand SSB request from PCell, and starts broadcast a short burst of SSB transmissions necessary for UE SCell activation procedure. The SSB burst may or may not be followed by a regular SSB transmission of periodic SSB. The on-demand request may come from the PCell (for instance using a backhaul).
However, 321 and 133 are based on the existing RAN1 specified procedures (R15 SCell activation and R17 SCell fast activation), the command and requirements may not be applicable to R19 any more. We suggest to remove references to 321 and 133.
· In Scenario # 4 a SCell may broadcast SSB with large periodicity. A UE may need a SSB for measurement or synchronization purposes (for instance) prior to the next periodic broadcast. The UE may transmit request via resources configured by PCell or SCell a priory. The PCell may demand SCell to transmit an early SSB or SCell itself may decide whether to transmit and aperiodic SSB or change the SSB periodicity or provided to UE the information necessary via a different approach. In our view, a UE should not be in control of SCell SSB transmission, this should be left to gNB decision. 
We should note that Scenario #4 should exclude the cases when the SCell is in continuous TX/RX, i.e., it should at most cover the cases when the SCell is in dormancy or in DTX/DRX.
For Scenarios #1 and #2, the specs already define mechanisms to perform measurement and reporting. The behaviors are mostly specified by RAN2, seem to work well, and less important.
We suggest the following:
· Scenario #3: During the SCell activation procedure (E.g., After UE receives SCell activation command (defined in TS 38.321) and no later than the minimum requirement for SCell activation (defined in TS 38.133)
· Scenario #4: During the time when SCell is activated but not in continuous TX/RX, i.e., in cell dormancy or cell DTX/DRX


	Sharp
	Although we have similar question with QC and Panasonic (i.e. if it is a condition for triggering), we support the FL proposal, and we are open to discuss on-demand SSB operation in all listed scenarios.

	NEC
	Support to discuss the listed Scenario #2, #3 and #4.



[Closed] Proposal #2-1a (Activation scenario):
· Depending on SCell activation/deactivation status, the following scenarios are identified. Discuss whether to consider On-demand SSB can be triggered in at least Scenario #3all or parts of the following identified scenarios, for on-demand SSB SCell operation.
· Scenario #1: Before SCell is configured
· Supportive: vivo, CEWiT, Fujitsu, NTT DOCOMO, Samsung, Xiaomi, Nokia, Huawei, Apple, NEC, Fraunhofer
· Negative: China Telecom (difficult for UE to even know the on-demand SSB will happen on which Scell.), Spreadtrum, ZTE, InterDigital, CMCC, OPPO, Ericsson
· Intel: Scenario #1 to be discussed under AI 9.5.3
· Scenario #2: When SCell is configured and deactivated, and before UE receives SCell activation command (e.g., as defined in TS 38.321)
· Supportive: China Telecom, vivo, CEWiT, Fujitsu, NTT DOCOMO, InterDigital, CMCC, Samsung, Xiaomi, Nokia, ETRI, Huawei, ITRI, NEC, Apple, Fraunhofer
· Negative: ZTE, OPPO
· Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321) and no later than the minimum requirement for SCell activation (e.g., as defined in TS 38.133)
· Supportive: vivo, Fujitsu, NTT DOCOMO, ZTE, InterDigital, CMCC, Samsung, Xiaomi, Nokia, ETRI, Huawei, MediaTek, ITRI, Futurewei, NEC, OPPO, Fraunhofer
· Negative: China Telecom
· Scenario #4: When SCell is activated
· Supportive: CEWiT, NTT DOCOMO, ZTE, InterDigital, CMCC, Samsung, Xiaomi, Nokia, Huawei, ITRI, Futurewei (SCell in dormant state or configured with cell DTX/DRX), NEC, Fraunhofer
· Negative: China Telecom, vivo, Fujitsu, OPPO
· FFS whether to consider Scenarios #1, 2, and #4 for on-demand SSB SCell operation
Companies are encouraged to provide views on Proposal #2-1a.
	Company
	Views

	Moderator
	Based on comments, the proposal is slightly updated and the updated Proposal #2-1a is to support at least Scenarios #2 and #3 but to further study whether Scenarios #1 and #4 can be additionally supported for on-demand SSB operation.

@ Panasonic,
Regarding the question below, my answer is YES. Above scenarios will be used for the application of on-demand SSB as well as for indicating/triggering the on-demand SSB. (To be honest, I couldn’t get the intention of the question.)

We are generally okay with the scenarios. Just to clarify, are the scenarios used for discussion of both?
· for the application of on-demand SSB, 
· for indicating/triggering the on-demand SSB

@ Apple,
Apple showed negative view on the whole Proposal #2-1 with the reason that on-demand SSB operation shouldn’t be tied to SCell activation/deactivation. However, whether the signaling container will be the same as the legacy MAC CE (for SCell activation/deactivation) or not seems to be a separate issue and I tried to clarify scenarios here to help companies have an aligned understanding. Having said that, after RAN1 make a decision on proposals in Section 2, I believe we can further discuss how to signal on-demand SSB related information later.


	Moderator 2
	
Based on offline discussion, it seems that there is no strong concern for Scenario #3. So, I would suggest to first agree to consider Scenario #3 and further study other scenarios.
In addition, I added “before UE receives SCell activation command (e.g., as defined in TS 38.321)” to differentiate Scenario #2 from Scenario #3.


	
	



[Closed] Proposal #2-1b (Activation scenario):
· 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: When SCell is configured but before 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)
Companies are encouraged to provide views on Proposal #2-1b.
	Company
	Views

	Moderator
	The proposal in the chairman’s note is taken as the starting point. Please share your view if you have a strong concern.


	Apple
	We don’t understand why Scenario #3 is an option to be considered given that Scenario #4 was precluded. What is a point to trigger on-demand SSB transmission even though gNB already decided to activate SCell. It will cause unnecessarily UE complexity and power consumption as UE behavior in SCell activation needs to measure CSI, report CSI, and decode PDCCH. This scenario is nothing but blind SCell configuration / activation and thus there is no benefit to send on-demand SSB in our opinion. On the other hand, Scenario #1 is essential since it minimizes UE impact while leveraging reuse of UE implementation. Therefore, we suggest:

[High] Proposal #2-1b (Activation scenario):
· The following identified scenarios for on-demand SSB SCell operation. Focus future RAN1 discussion on the following scenarios.
· Scenario #2: When SCell is configured but before UE receives SCell activation command (e.g., as defined in TS 38.321)
· FFS: Scenario #1, 3, 4
· Scenario #1: Before SCell is configured
· Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321)
· Scenario #4: When SCell is activated


	Transsion
	From our point of view, Scenario #3 still needs to add "before SCell is activated" or modify the description of Scenario #3 to "during Scell activation". Otherwise, the current description of Scenario #3 could cover Scenario #3. Therefore, we suggest:
[High] Proposal #2-1b (Activation scenario):
· 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: When SCell is configured but before 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) and before SCell is activated.
· FFS whether to consider Scenarios #1 and #4 for on-demand SSB SCell operation


	Futurewei
	We prefer adding back Scenario #4, where stopping / reducing / prolonging periodic SSB transmissions may be considered for a SCell that serves R19 UEs. For scenario 1, we think that it is not part of the scope of the WID, which refers to “on demand SSB for SCell”. Prior to configuration, as was pointed out during discussions, there is no SCell, only a neighbor Cell.

	Xiaomi
	We are fine with current version.
@Apple, from our understanding, scenario #4 has not been precluded yet, right? It is still included in current scenario#3. People was trying to preclude it in the online meeting yesterday, but it has not been captured in Proposal #2-1b.
We are fine to further discuss whether on-demand SSB should be supported or not after the scell is activated. For now, we prefer to support on-demand SSB after the scell is activated. Therefore, we support the current Proposal #2-1b.

	China Telecom
	We have similar view as Xiaomi on scenario #4. From UE behavior’s prospective, scenario #3 and #4 is the same, scenario #4 is actually a sub-set of scenario #3. We are fine to both w/ or w/o scenario #4.

	Spreadtrum
	In 38.133, there seems a time gap between UE receiving SCell activation and UE can apply SCell for use (DL/UL traffic). However, Scenario #3 has included the time that UE applies SCell for use. In our view, Scenario #3 includes Scenario #4 for now, but the time gap can be further discussed. Suggesting:
[High] Proposal #2-1b (Activation scenario):
· 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: When SCell is configured but before 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), which includes the time UE performing sync and/or measurement to use SCell 

	Nokia, Nokia Shanghai Bell
	We support the proposal.

	Lenovo
	We are basically fine with the proposal. To make scenario #2 more clear, we suggest below revision “Scenario #2: When SCell is configured to UE but before UE receives SCell activation command” 

	DCM
	We’d like to support on-demand SSB for SCell which is completely activated not only the case SCell activation is going on and not completed. (i.e., Support on-demand SSB for a UE performing normal Scell operation)

The current wording is a little bit unclear with following aspects.
· Scenario#2 or 3 includes the case during SCell is deactivated after UE receives SCell activation command and scell deactivation timer expires?
· Scenario#3 includes the case during SCell is activated after SCell activation is completed?

	Fraunhofer
	We support the proposal.

	OPPO
	We support the proposal

	CMCC
	Support.
After SCell is completely activated, on-demand SSB in SCell is also supported. When there is temporarily no traffic, SSB period can be relaxed for power saving. When DL or UL traffic comes, SSB period can quickly resume to normal period by gNB indication or UE request. If SCell is deactivated and again activated by SCell activation signaling, the delay of resuming normal SSB is longer.

	Vivo
	We prefer to distinguish scenario 3 and 4, requirement on the UE measurement for 3 and 4 are different and we do see a clear motivation to support on-demand SSB for scenario 4.
Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321) and before SCell is activated 
Scenario #4: After SCell is activated



[Closed] Proposal #2-1c (Activation scenario):
· For tThe following identified scenarios for on-demand SSB SCell operation,. Ffocus future RAN1 discussion to down-select (both may be selected) between the two scenarios.
· Scenario #2: When 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 which is completely activated
Companies are encouraged to provide views on Proposal #2-1c.
	Company
	Views

	Moderator
	It seems we need a clarification on whether Scenario #4 is included or not.


	Moderator 2
	The following agreement was made during online session, so this issue can be closed.

[High] Proposal #2-1c (Activation scenario):
· For tThe following identified scenarios for on-demand SSB SCell operation,. Ffocus future RAN1 discussion to down-select (both may be selected) between the two scenarios.
· Scenario #2: When 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


	
	




Scenarios depending on whether SSB is transmitted before on-demand SSB operation

[Moderator’s note] It seems companies have different views on whether or not SSB is transmitted on a SCell before on-demand SSB is triggered. The companies’ views are as follows.
· The SCell is SSB-less
· Supported by Spreadtrum, Ericsson, Transsion, CMCC, CATT, Apple, NTPU, NTT DOCOMO (baseline), ITRI, ASUSTeK, CEWiT, MediaTek, LG Electronics, Nokia
· Negative view: Lenovo, Qualcomm
· SSB is transmitted on the SCell with long periodicity
· Supported by Spreadtrum, Ericsson, Nokia, CMCC, CATT, China Telecom, Panasonic, NTT DOCOMO, Qualcomm

[Closed] Proposal #2-2 (SSB TX scenario):
· Regarding the assumption on SSB transmission on a SCell before on-demand SSB is triggered for the SCell, the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.
· Case #1: SSB is not transmitted on the SCell before on-demand SSB is triggered for the SCell
· Case #2: SSB is transmitted on the SCell, e.g., with a long periodicity, before on-demand SSB is triggered for the SCell
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.
Companies are encouraged to provide views on Proposal #2-2 and NOTE, and present preferences on both or one of cases in order to down-select one of them if necessary.
	Company
	Views

	China Telecom
	First, we think case #2 should be considered for on-demand SSB operation. And if it is supported, the longer periodicity configuration should be further discussed in AI 9.5.3.
For case #1, we are ok to further discuss it. But the question is, if there is no SSB transmitted on the SCell, there may be two scenarios:
Scenario #1: the SCell is not activated. Then the case should be supported, and the details can be further discussed after the down-selection in Proposal 2-2 is made.
Scenario #2: the SCell is activated but no SSB transmitted. Such scenario can happen in either the SSB-less in Rel-17/18 is supported and adopted, or target of on-demand SSB is to omit the transmission of SSB. For the former condition, it can be unreasonable to adopt on-demand SSB, since the legacy SSB-less mechanism can already provide great NES gain. For the latter condition, we are open to further discuss it, but there is one thing should be kept in mind: how to transmit the first SSB for UE to access to the SCell and always keep the synchronization. 

	Google
	One quick question on case #1, is it correct the “SSB is not transmitted” means the demanded SSB? Thus, there may be some other SSBs transmitted in the SCell?

	Spreadtrum
	For Case #2, it means gNB configures SMTC for the SCell to UE. SSB for neighboring cell measurement and SSB for activated SCell operations should have different periodicity. But, for for activated SCell operations, SSB periodicity may be constant.

	Vivo
	For case#2, we also see the overlap between 9.5.3. in our opinion, SSB adaptation on SCell can be discussed in 9.5.1, other SSB adaptation case (if any) can be discussed in 9.5.3.

	CEWiT


	Currently the maximum periodicity of SSB is 160ms, therefore transmitting the SSBs with increased periodicity will restricts the gNB to go to longer sleep states for NES. Further if the SSBs are transmitted with increased periodicity with the intention to support lrgacy UEs and if the periodicity is more than the legacy value of 160ms for maximum periodicity, it will also restricts the legacy UEs to access the cell. Hence, the SSB should not be transmitted in the SCell.

	Fujitsu
	We support Case #1. In our understanding, Case #2 should be discussed in Objective 3 (adaptation of SSB in time domain).  

	NTT DOCOMO
	We prefer to study Case#1 and can support both if it is NW determination which case to apply.

	ZTE, Sanechips 
	Case #1 is preferred in this sub-agenda. And Case #2 should be treated under AI 9.5.3.
From the perspective of energy saving, non SSB transmission on SCell contributes to energy saving gains.
From the perspective of triggering signaling transmission, the signaling to trigger on-demand SSB transmission on SCells can be sent and received through PCells. Therefore, there seems no problem if no SSB is transmitted on the SCell before on-demand SSB is triggered.

	InterDigital
	We prefer Case #1 for max energy saving gains. 

	CMCC
	Both cases can be supported, case 1 is actually a special case of case 2.
In our understanding, the wording “on-demand SSB” in 9.5.1 includes the case SSB from absence to presence, and the periodicity switching of SSB. The content of triggering signaling is also related to time domain configuration of on-demand SSB. 
SSB adaptation in time domain under AI 9.5.3 includes more scenarios than 9.5.1, e.g. CA scenario and non-CA scenario. To avoid overlapping between 9.5.1 and 9.5.3, we suggest to discuss SSB periodicity adaptation under CA scenario in 9.5.1, and discuss SSB adaptation in time domain under non-CA scenario in 9.5.3.

	Qualcomm
	· Before discussing #2-1, we should discuss whether SSB/on-demand SSB is cell-defining SSB (CD-SSB) or non-cell defining SSB (NCD-SSB). It should be also noted that CD-SSB and NCD-SSB were introduced from Rel-15. Our view is that, for on-demand SSB Scell operation, we should only enhance operation related to NCD-SSB. If the CD-SSB is impacted e.g., by two identified cases, the legacy UEs especially idle/inactive UEs shall be significantly/negatively impacted when they camp in the cell supporting on-demand SSB operation. Hence, we propose adding the first bullet in the revised proposal.
· We suggest updating “Scell” to a cell supporting on-demand SSB Scell operation. A cell is not Scell until it is added/configured. As being discussed in Proposal #2-1, Scenario #1 is also a part of a cell supporting on-demand SSB Scell operation.
· We prefer to remove “before on-demand SSB is triggered for the SCell” since SSB can also be transmitted after on-demand SSB triggering as illustrated below:  

 [image: ]
· We don’t support the note. We are expecting that even case 1 also overlaps with the SSB discussion in 9.5.3 when it is related to Scell operation. In general, it is desirable to have a common framework for both 9.5.1 and SSB adaptation in 9.5.3 when the enhancement is for Scell regardless case 1 or case 2. 

Revised proposal #2-1
· Regarding the assumption on SSB and on-demand SSB on a cell supporting on-demand SSB SCell operation, 
· SSB is non-cell defining SSB if it is transmitted.
· On-demand SSB is non-cell defining SSB if it is triggered.
· Regarding the assumption on SSB transmission on a cell supporting on-demand SSB SCell operation before on-demand SSB is triggered for the SCell, the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.
· Case #1: SSB is not transmitted on the cell SCell before on-demand SSB is triggered for the SCell
· Case #2: SSB is periodically transmitted on the cell SCell, e.g., with a long periodicity before on-demand SSB is triggered for the SCell
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.


	Panasonic
	We are supportive to discuss these two cases and also the note to clarify the relation with 9.5.3, depending on whether one or two set of SSBs are assumed.

	Samsung
	We are ok in general. The specification impact and implementation impact for both cases need to be discussed. 

	Apple
	We think this proposal does not need to discuss only ‘before’ on-demand SSB is triggered - rather we focus on whether we will assume there is ‘always’ ON SSB transmission regardless of on-demand SSB transmission.

Therefore, we have the following suggestions:


· Regarding the assumption on SSB transmission on a SCell before or after on-demand SSB is triggered for the SCell, the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.
· Case #1: SSB is not transmitted on the SCell before or after on-demand SSB is triggered for the SCell
· Case #2: SSB is transmitted on the SCell, e.g., with a long periodicity, before or after on-demand SSB is triggered for the SCell
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.

	Xiaomi
	We don’t support case #1. From our understanding, on-demand ssb and ssb-less operation cannot be support simultaneously. If SSB-less scell operation is supported in scell deployment, then the SSB should not be transmitted in any case.

For case#2, we are open to discuss the interaction between on-demand SSB and SSB with a long periodicity.

	CATT
	OK in general

	Nokia, Nokia Shanghai Bell
	Both cases should be considered. Case #2 and adaptation of SSB in time domain should be considered together.
Case#1 relates to the scenario of SSB-less Scell with no SSB transmission on Scell. NW triggered on-demand SSB may assist the NW to decide whether to add or configure the SSB-less Scell to the UE.
Case#2 is the scenario for Scell with static SSB transmission having longer periodicity, and the NW triggered dynamic/aperiodic SSB may speed up the UE measurement, i.e. for cell detection. 

	ETRI
	We prefer to focus on Case #1. Case #2 can be handled in 9.5.3

	Huawei, HiSilicon
	It is ok to discuss. 
What about the assumption on SSB transmission on a SCell after on-demand SSB is triggered and then stopped? Do we need to discuss it under this proposal or under a new one?
From our point of view on-demand SSBs can be activated (ON triggered) (when it is demanded) or deactivated (OFF triggered) (when there is no demand any more) and the UE need to be aware of status of on-demand SSBs if they are active or not. The ON/OFF signaling/triggering of on-demand SSBs can include the on-demand SSBs properties and its relation with normal SSB. Hence, when on-demand SSBs is ON, SSB before are turned off, regardless if they are already OFF or they are sent with long or short periodicity before.  
We propose these minor edits in Red.
HIGH] Proposal #2-2 (SSB TX scenario):
· Regarding the assumption on SSB transmission on a SCell before on-demand SSB is triggered activated for the SCell, the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.
· Case #1: SSB is not transmitted on the SCell before on-demand SSB is triggered for the SCell
· Case #2: SSB is transmitted on the SCell, e.g., with a long periodicity, before on-demand SSB is triggered for the SCell
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.
· Regarding the assumption on SSB transmission on a SCell after on-demand SSB is triggered for the SCell deactivated , the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.
· Case #1: No  SSB is not transmitted on the SCell 
· Case #2: SSB is transmitted on the SCell, e.g., with a long periodicity, before on-demand SSB is triggered for the SCell



	Intel
	We are fine with discussing both cases. In our understanding this objective is only applicable for connected mode UEs configured with CA (both inter- and intra-band CA). The SSB time adaptation for the third objective discussed under AI 9.5.3 applies to cases that do not have the combination of connect mode UEs that are configured with CA.  

	Fraunhofer 
	The proposal makes sense and we support both cases. However, we think the note is unnecessary as we are already addressing SSB (and other common signal) periodicity adaptation as a separate problem with larger scope.

	MTK
	Support the proposal with more interests in Case #2.

	ITRI
	We prefer to consider Case #1

	Futurewei
	We are generally fine with Proposal #2-2, as we mentioned above, this proposal may correspond to the Scenarios 3 and 4 of the Proposal #2-1. 
However, we do not think SSB-less or not is critical here, as a SSB-less SCell will utilize another cell’s SSB as if the other cell’s SSB is its own SSB. We suggest to use the term ‘SSB for the SCell’ to cover both cases, i.e., SSB-less and non-SSB-less.
· Case #1: SSB is not transmitted on for the SCell before on-demand SSB is triggered for the SCell
· Case #2: SSB is transmitted on for the SCell, e.g., with a long periodicity, before on-demand SSB is triggered for the SCell
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.
· Note: SSB for the SCell may be transmitted on another serving cell (i.e., the SCell is SSB-less) or on this SCell (i.e., the SCell is not SSB-less).

	Sharp
	We are OK to consider both cases. The case #2 can be covered by AI 9.5.3 by including the above triggering condition, and we should avoid redundant discussion for the procedure.

	NEC
	We support Case #1 is considered in this sub-agenda. Case #2 can be discussed in AI 9.5.3.



[Closed] Proposal #2-2a (SSB TX scenario):
· Regarding the assumption on SSB transmission on a cell supporting on-demand SSB SCell operationSCell before on-demand SSB is triggered for the SCell, the following cases are identified. Discuss whether to consider both or one of the following identified cases, for on-demand SSB SCell operation.Consider both Case #1 and Case #2 under agenda item 9.5.1 for on-demand SSB operation in CA.
· Case #1: No always-on SSB is not transmitted on the SCell cell before on-demand SSB is triggered for the SCell
· Supportive: China Telecom, CEWiT, Fujitsu, NTT DOCOMO, ZTE, InterDigital, CMCC, Panasonic, Huawei, Intel, Fraunhofer, ITRI, Sharp, NEC
· Negative: Xiaomi
· Case #2: Always-on SSB is periodically transmitted on the SCellcell, e.g., with a long periodicity, before on-demand SSB is triggered for the SCell
· [Note: Always-on SSB and on-demand SSB are non-cell-defining SSB if transmitted.]
· Supportive: China Telecom, NTT DOCOMO, CMCC, Panasonic, Xiaomi, Nokia, ETRI, Huawei, Intel, Fraunhofer, MediaTek, Sharp
· Negative: 
· Note: It should be clarified whether Case #2 overlaps with SSB adaptation in time domain which is one of topics to be handled under AI 9.5.3.
· Case #2 to be handled under AI 9.5.3: China Telecom, Fujitsu, ZTE, Nokia, ETRI, Sharp, NEC
· vivo, CMCC, Intel: SSB adaption on SCell to be handled under AI 9.5.1 and others to be handled under AI 9.5.3
· Qualcomm: Even case 1 overlaps with AI 9.5.3
· Fraunhofer: No needed
Companies are encouraged to provide views on Proposal #2-2a.
	Company
	Views

	Moderator
	According to the comments, I slightly updated the proposal.
Based on the coordination with the Rapporteur and Chairman, it was decided to handle Case #2 under agenda item 9.5.3. So, the proposal is updated to select only Case #1 for this agenda item.

@ Google,
Regarding the question below, the intention of Case #1 was that SSB is transmitted only if on-demand SSB is triggered while the intention of Case #2 was that SSB (other than the demanded SSB) is periodically transmitted regardless of whether on-demand SSB is triggered or not. Hope this clarifies.

One quick question on case #1, is it correct the “SSB is not transmitted” means the demanded SSB? Thus, there may be some other SSBs transmitted in the SCell?

@ Qualcomm,
Regarding the comments for CD-SSB or NCD-SSB, I think we can separately discuss the issue if companies agreed that it is an urgent issue. But I would like to ask some questions for my better understanding. From UE side, is it important whether SSB on SCell is CD-SSB or NCD-SSB? If UE needs some information that can be contained in PBCH, gNB can signal to UE that information via UE-dedicated RRC. One more, if on-demand SSB is transmitted not on the sync raster, it seems that CD-SSB or NCD-SSB doesn’t matter as legacy UE cannot detect SSB not on the sync raster. Are we on the same page?

@ Apple and Huawei,
Regarding the comments on SSB “after on-demand SSB is triggered”, I recognize that companies have different views e.g., that on-demand SSB is periodically and permanently transmitted or is transmitted for a certain period of time and will disappear. However, this kind of details can be separately discussed after RAN1 has an aligned view on the assumption for the case where on-demand SSB has not been triggered yet.


	Moderator 2
	The following agreement was made during online session, so this issue can be closed.

[HIGH] Proposal #2-2a (SSB TX scenario):
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 


	
	




Scenarios depending on CA configuration

[Moderator’s note] In addition, some companies showed their views on which CA scenarios are to be considered for on-demand SSB operation. As a background, SSB-less SCell for intra-band CA was introduced in Rel-15 NR and SSB-less Scell for inter-band CA was introduced in Rel-18 NR with several restrictions such as co-located gNB, FR1, and so on. The detailed company views are as follows.
· Intra-band CA
· Negative view: Nokia (for contiguous CA), ZTE, NTPU
· Inter-band CA with restrictions (which were adopted for Rel-18 such as co-located gNB, FR1, etc.)
· Positive view: Nokia?
· Nokia: If there are no RAN4 demodulation requirements specified, the NW may not have the knowledge on whether or not the UE can be able to properly operate on the SSB-less Scell
· Negative view: NTPU
· Inter-band CA without any restrictions
· Positive view: Nokia, ZTE, Dell, NTPU
· Negative view: vivo

[Closed] Proposal #2-3 (CA scenario):
· Depending on CA configuration between a Scell (where on-demand SSB operation is enabled) and the other serving cell (e.g., Pcell or timing reference cell), the following CA scenarios are identified. Discuss whether to consider all or parts of the following identified scenarios, for on-demand SSB Scell operation.
· CA scenario #1: Intra-band CA between the Scell and the other serving cell
· CA scenario #2: Inter-band CA between the Scell and the other serving cell, with restrictions (which were introduced for Rel-18 such as co-located gNB, FR1, etc.)
· CA scenario #3: Inter-band CA between the Scell and the other serving cell, without any restriction
Companies are encouraged to provide views on Proposal #2-3 and present preferences on one or more scenarios among three CA scenarios in order to down-select some of them if necessary.
	Company
	Views

	China Telecom
	According to the WID, both intra/inter-band CA scenarios should be taken into consideration in the AI. However, we think the inter-band CA should be considered with a higher priority, where the performance of SSB-less operation supported in the specs can be limited. And we are open to discuss whether restriction should be added to such scenario. 

	Google
	OK with scenario #1 and #3.

	Spreadtrum
	The CA scenarios (intra-band, inter-band, co-located, non co-located) is to be discussed in RAN4. 
The scenarios in proposal #2-1/2-2 can be discussed in RAN1.

	Vivo
	In our understanding, the scenario of SSB-less Scell can be deprioritized in this discussion, including the intra-band contiguous CA, inter-band CA satisfying the conditions as specified in Rel-18. We are fine to have such discussion which may have RAN4 impact.

Coming back to the proposal, the wording is not so clear, more clarification on the “with/without restriction” should be described. Moreover, whether intra-band CA should be further divided into intra-band contiguous or non-contiguous CA. 

	CEWiT
	We prefer scenario 3, however open to discuss other scenarios.

	Fujitsu
	At least CA scenario #3 should be supported, without on-demand SSB, inter-band CA w/o any restriction may not work. 
Regarding scenario #1 and scenario #2, for the cases that are verified by RAN4 as feasible for SSB-less operation, on-demand SSB is not required. But we are open for discussion.

	NTT DOCOMO
	We agree with China Telecom. Here, whether no restriction b/w on-demand ssb scell and other cells is feasible would depend on the case in Proposal2-2 (e.g., some co-located cells are needed for no SSB TX on on-demand SSB Scell), and can be further study.

	ZTE, Sanechips
	CA scenario #3 is considered.
For CA scenario #1 and CA scenario #2, SSB-less are supported, the energy saving gain can be obtained by eliminate SSB transmission on Scell. Therefore, introduce on-demand SSB for CA scenario #1 and CA scenario #2 are not needed.

	InterDigital
	Ok to consider all scenarios, with preference towards scenario #3 in view of better NES gains.

	CMCC
	For SSB-less Scell, whether UE supports SSB-less depends on UE capability. It is possible for a Scell satisfying SSB-less condition to transmit on-demand SSB for UE not supporting SSB-less Scell. We are open to consider all three CA scenarios.

	Qualcomm
	We don’t think the proposal is clear yet. 

From our perspective, we think that on-demand SSB Scell operation should be supported for the scenarios in which SSB-less Scell operation is not feasible such as
· Intra-band CA where the Scell is not collocated with the reference cell.
· Inter-band CA where the Scell is not collocated with the reference cell.
· Inter-band CA where the Scell is collocated with the reference cell. In addition, if Scell is FR1, RAN4 restriction in R18 is not satisfied, or if Scell is FR2.

We suggest updating the proposal based on the above discussion.

	Panasonic
	We are supportive on considering the scenarios.

	Samsung
	In our understanding, even for Rel-15 intra-band CA, to support SSB-less Scell, there are also restrictions introduced such as carrier location, RTD difference, etc. 

On-demand SSB can be supported for both intra-band CA and inter-band CA without mentioning restriction. If there are cases that restrictions are satisfied and SSB-less Scell can be supported, it’s just up to gNB’s implementation to use SSB-less Scell or on-demand SSB on such Scell.

	Apple
	We suggest the following:

· Depending on CA configuration between a Scell (where on-demand SSB operation is enabled) and the other activated serving cell (e.g., Pcell or timing reference cell), the following CA scenarios are identified. Discuss whether to consider all or parts of the following identified scenarios, for on-demand SSB Scell operation.
· CA scenario #1: Intra-band CA between the Scell and the other activated serving cell with restrictions (which were introduced for Rel-15 such as co-located gNB)
· CA scenario #2: Intra-band CA between the Scell and the other activated serving cell for non-collocated CA.
· CA scenario #32: Inter-band CA between the Scell and the other activated serving cell, with restrictions (which were introduced for Rel-18 such as co-located gNB, FR1, etc.)
· CA scenario #43: Inter-band CA between the Scell and the other serving cell, without any restriction

	Xiaomi
	Generally, we are fine with Proposal #2-3.
From our understanding, there is no need to support on-demand SSB if SSB-less operation is already support.

	CATT
	Not sure we can say things like : CA with restrictions, as currently written for #2 and #3. We need to re-word this .

	Nokia, Nokia Shanghai Bell
	All the scenarios mentioned in the proposal should be considered. All the Ues may not support SSB-less non-contiguous intra-band CA or inter-band SSB-less CA operation and on-demand SSB could be beneficial for those Ues.

	ETRI
	We tend to agree with Qualcomm. On-demand SSB should be applicable to any scenarios which SSB-less operation is not feasible.

	Huawei, HiSilicon
	We are fine to consider Intra-band CA, and Inter-band CA scenarios in both FR1 and/or FR2 supported in RAN specifications. The supported band combinations for CA can be found in TS 38.101-1/2/3 
	
	
	intra-band Contiguous CA
	intra-band non-contiguous CA
	inter-band 

	intra-FR
	FR1
all operating bands are within FR1.
	Yes (101-1, Table 5.2A.1-1)
	Yes (101-1, Table 5.2A.1-2)
	Yes (101-1, Table 5.2A.1-1, 2, )

	Intra-FR
	FR2
all operating bands are within FR2.
	Yes (101-2, Table 5.2A.1-1)
	Yes (101-2, Table 5.2A.1-1)
	Yes (101-2 Table 5.2A.2-1)

	inter-FR
	FR1 + FR2
The band combinations include at least one FR1 operating band and one FR2 operating band.
	NO
	NO
	Yes (101-3)


 

For case #2, It is not clear what “with restrictions (which were introduced for Rel-18 such as co-located gNB, FR1, etc.)” means ? 
but it is fine to discuss it as well. 
We suggest some minor edits in red . 
[HIGH] Proposal #2-3 (CA scenario):
· Depending on CA configuration between a Scell (where on-demand SSB operation is enabled) and the other serving cell (e.g., Pcell or timing reference cell), the following CA scenarios are identified for on-demand SSB operation. Discuss whether to consider all or parts of the following identified scenarios, for on-demand SSB Scell operation.
· CA scenario #1: Intra-band CA (FR1 or FR2) between the Scell and the other serving cell
· CA scenario #2: Inter-band CA between the Scell and the other serving cell, with restrictions (which were introduced for Rel-18 such as co-located gNB, FR1, etc.)
· CA scenario #3: Inter-band CA (FR1 or FR2 or FR1 and FR2) between the Scell and the other serving cell, without any restriction


	Intel
	We can discuss all these cases. Based on the current definition CA scenario #2 and CA scenario #3 overlap as CA scenario #3 contains CA scenario #2 as a special case.

	Fraunhofer
	Agree with Qualcomm’s update to include all scenarios in which SSB-less Scell operation is not feasible.

	MTK
	Support the proposal with interests in all 3 scenarios. Also support QC’s version.

	ITRI
	We prefer to consider CA scenario #1.

	Futurewei
	We support CA scenario #3, which is more flexible and can cover more deployments in the field and it corresponds to the WID as mentioned in Note 1 of the WID objective 1. The Note mentions the support of FR1 and FR2 non-shared spectrum, which may be not compatible to scenario 2.

	Sharp
	Although 1st priority is scenario #3, we are open to consider on-demand SSB operation for Scenario #1 and Scenario #2.

	NEC
	Support CA scenario #1 and CA scenario #3 for on-demand SSB operation.



[Closed] Proposal #2-3a (CA scenario):
· Depending on CA configuration between a SCell (where on-demand SSB operation is enabled) and the other activated serving cell (e.g., PCell or timing reference cell), the following CA scenarios are identified for on-demand SSB operation. Discuss whether to cConsider at least CA scenarios #2 and 4all or parts of the following identified scenarios, for on-demand SSB SCell operation.
· CA scenario #1: Intra-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g., co-located gNB)
· Supportive: Google, Nokia, ITRI, NEC	
· Negative: ZTE, Xiaomi
· CA scenario #2: Intra-band CA between the SCell and the other activated serving cell, not covered by CA scenario #1
· Supportive: Qualcomm, Samsung, Xiaomi, Nokia, ETRI, Fraunhofer
· Negative: 
· CA scenario #23: Inter-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g.,with restrictions (which were introduced for Rel-18 such as co-located gNB, FR1, etc.)
· Supportive: Nokia
· Negative: ZTE, Xiaomi
· CA scenario #34: Inter-band CA between the SCell and the other activated serving cell, without any restrictionnot covered by CA scenario #3
· Supportive: Google, CEWiT, Fujitsu, ZTE, InterDigital, Qualcomm, Samsung, Xiaomi, Nokia, ETRI, Fraunhofer, MediaTek, Futurewei, Sharp, NEC,CATT
· Negative: 
· FFS whether to consider CA scenarios #1 and #3 for on-demand SSB SCell operation
· China Telecom/CATT: Higher priority on inter-band CA case
· vivo: Deprioritize SSB-less SCell scenario
· Negative: Spreadtrum (up to RAN4)
Companies are encouraged to provide views on Proposal #2-3a.
	Company
	Views

	Moderator
	According to the comments, I updated the proposal where at least CA scenarios #2 and 4 are considered but FFS for the remaining scenarios.


	Apple
	SSB-less operation will take a benefit for inter-band CA or non-collocated CA. Therefore, Thus, we think it is beneficial to consider CA scenario #2, #3, #4 (inter-band CA or non-collocated CA scenario). As for Scenario #1, our understanding that is that there is no RRM measurement on SCell and thus on-demand SSB transmission can be used by SSB based RRM measurements (since CSI-RS based RRM is not so successful) under SSB-less operation. Therefore, we suggest to consider all Scenarios #1, 2, 3, 4.




	Transsion
	Since scenario #1 and scenario #3 support SSB-less operation, which can bring more energy-saving gains to the gNB than on-demand SSB operation, we prefer to support scenarios #2 and scenario #4 .

	Futurewei
	We are OK to consider all four scenarios.

	Fujitsu
	We share the same view as Transsion that it is more energy efficient for gNB to perform SSB-less operation in scenario #1 and scenario # 3 rather than on-demand SSB. We support scenario #2 and scenario # 4.

	Xiaomi
	Now, we believe that Proposal #2-3a is not needed.
First, from our understanding, the on-demand SSB mechanism will be same for all these CA scenarios.
Secondly, if the intention is to identify the scenarios that SSB-less operation specified in R18 is supported and the on-demand SSB should not be supported in that kind of scenarios, then we don’t think Proposal #2-3a is needed. Because, what we should focus on is the procedure and signaling(s) design to support on-demand SSB. Whether on-demand SSB in R19 or SSB-less in R18 should be support in NW deployment can be decided by gNB vendors. Even for these scenarios that SSB-less operation could be supported, in practical NW deployment, the gNB vendors still have an option to deploy on-demand SSB operation.

	ZTE, Sanechips
	Firstly, for a SCell, if SSB-less operation can be performed, there’s no need to support on-demand SSB in SCell.
Then given current version of Proposal #2-3a , as many companies clarify that CA scenario #1 supports SSB-less SCell operation. In that case, good network energy saving is achieved. Thus there’s no motivation to support on-demand SSB in CA scenario #1.

	China Telecom
	We have similar view with Transsion and Fujitsu that with SSB-less adopted, the benefits of on-demand SSB can be less. Thus, scenario #2 and #4 should be with highest priority and be supported. And as Xiaomi pointed out, we think the on-demand SSB mechanism of scenario #2 and #4 is the same.
And for scenario #1 and #3, the inter-band CA scenario can be treated with higher priority since the benefits may be relatively small than intra-band CA.

	Spreadtrum
	The CA scenarios, e.g. intra-band contiguous, intra-band non-contiguous, inter-band, FR1/FR2 combination, co-located and non-co-located, are out of RAN1 knowledge. We don’t know how to proceed.

	Nokia, Nokia Shanghai Bell
	Our understanding on the scenarios is the following:
#1 is contiguous intra-band CA (SSB-less operation defined in R15)
#2 is non-contiguous intra-band CA (conditions not yet defined in RAN4)
#3 is collocated inter-band CA (R18 NES SSB-less defined in RAN4)
#4 is non-collocated CA or FR1/FR2 CA (SSB-less not defined)
We think that there is no need for on-demand SSB in scenario #1. 

	DCM
	Support CA scenario#4 and #2. Other scenarios should be deprioritized or dropped in Rel-19. We can use the same techniques of CA scenario#2/4 for scenario#1/3 if needed. (e.g., for UE not supporting SSB-less CA but supporting on-demand SSB). Therefore, RAN1 do not need to study specifically scenario#1/3.

	Fraunhofer
	We agree to consider all four scenarios, recognizing the reasons stated by Apple above.

	OPPO
	The scenario 2 and 4 can be the starting scenarios to consider. It would be natural that the resultant design from these two scenarios are not only limited to these scenarios in practice. 

	CMCC
	Fine with this proposal. 
We tend to agree with Xiaomi,DCM and OPPO. In our understanding, to serve UEs that not support intra-band SSB-less CA or inter-band SSB-less CA operation in a SSB-less SCell, on-demand SSB can be transmitted. In this case, it is operator’s decision to use the SSB-less function not serving UEs that not support SSB-less CA operation, or choose to use R19 on-demand SSB function to serve UEs that not support SSB-less CA operation. Thus we think scenarios 1 and 3 can also be considered. 

	Vivo
	Support 2 and 4 as baseline



[Closed] Proposal #2-3b (CA scenario):
· Depending on CA configuration between a SCell (where on-demand SSB operation is enabled) and the other activated serving cell (e.g., PCell or timing reference cell), the following CA scenarios are identified for on-demand SSB operation. From RAN1 point of view, prioritizeConsider at least CA scenarios #2 and 4 of the following identified scenarios for on-demand SSB SCell operation.
· CA scenario #1: Intra-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g., co-located gNB)
· Supportive: Google, Nokia, ITRI, NEC, Apple, Futurewei, Panasonic
· Negative: ZTE, Xiaomi, Transsion, Fujitsu, Nokia, NTT DOCOMO
· CA scenario #2: Intra-band CA between the SCell and the other activated serving cell, not covered by CA scenario #1
· Supportive: Qualcomm, Samsung, Xiaomi, Nokia, ETRI, Fraunhofer, Apple, Transsion, Futurewei, Fujitsu, NTT DOCOMO, OPPO, Panasnic
· Negative: 
· CA scenario #3: Inter-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g., co-located gNB, FR1, etc.)
· Supportive: Nokia, Apple, Futurewei, Fraunhofer, Panasonic
· Negative: ZTE, Xiaomi, Transsion, Fujitsu, NTT DOCOMO
· CA scenario #4: Inter-band CA between the SCell and the other activated serving cell, not covered by CA scenario #3
· Supportive: Google, CEWiT, Fujitsu, ZTE, InterDigital, Qualcomm, Samsung, Xiaomi, Nokia, ETRI, Fraunhofer, MediaTek, Futurewei, Sharp, NEC, CATT, Apple, Transion, NTT DOCOMO, Fraunhofer, OPPO, Panasonic
· Negative: 
· FFS whether to consider CA scenarios #1 and #3 for on-demand SSB SCell operation
· China Telecom/CATT: Higher priority on inter-band CA case
· vivo: Deprioritize SSB-less SCell scenario
· Negative: Spreadtrum (up to RAN4)
Companies are encouraged to provide views on Proposal #2-3b.
	Company
	Views

	Moderator
	The following agreement was made during online session, so this issue can be closed.

[HIGH] Proposal #2-3b (CA scenario):
RAN1 to strive for a common design for on-demand SSB operation considering all applicable CA configurations.


	
	




Other scenarios

[Moderator’s note] Several companies provided more scenarios than those described in Sections 2.1 to 2.3, as follows.
· Synchronization for SCell in cell dormancy or cell DTX
· Same or different coverage between PCell and SCell
· RACH initiation upon TA timer expiry

Companies are encouraged to provide views on whether one or more of the above scenarios (or any other scenarios) need to be considered for on-demand SSB SCell operation, in addition to those in Sections 2.1 to 2.3.
	Company
	Views

	Google
	Maybe we can also consider some scenarios like SCell BFR, BWP switching and so on?

	Spreadtrum
	Energy saving gain should be clarified for these scenarios

	Qualcomm
	We don’t think these discussions are critical at this state. We can further discuss later if needed when the on-demand SSB Scell operation framework becomes clearer. 

	Apple
	We think the above scenarios are more related to conditions how to trigger on-demand SSB transmission. Therefore, we suggest to defer the discussion once we identify the scenarios.

	Futurewei
	We can discuss these scenarios after the main scenarios from Proposal # 1 and #2 are decided. 




NW-triggered on-demand SSB operation

	Company
	Views

	[1] Spreadtrum
	Proposal 4: For triggering method of cell on/off indication via backhaul, SCell on/off indication over air from PCell to UE can be studied.

Proposal 5: If SCell on/off indication is based on MAC CE, SCell activation/deactivation can be reused.

Proposal 6: If SCell on/off indication is based on DCI, group-common PDCCH can be considered, if reliability of group-common PDCCH is justified.

Observation 9: Method-3 is like Method-2 when SCell on/off indication is based MAC CE.


	[2] Futurewei
	Proposal 3: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode:
· The SCell activation signaling sent on an activated non-dormant cell can be used as trigger for on-demand SSB.

Proposal 4: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, focus on the following scenarios:
· Scenario 1: SCell fast activation with aperiodic SSB for a deactivated SCell.


	[3] Huawei
	Proposal 2: On-demand SSB based measurement should be triggered by the gNB for at least SCell addition/modification. 
· FFS: RAN4 RRM impacted requirements.

Proposal 3: On-demand SSB on an SCell should be triggered by gNB for the measurement and T/F synchronization in conjunction with the activation command for SCell, simultaneously or separately.


	[4] Ericsson
	Proposal 4: gNB should be able to trigger on-demand SSB itself.


	[5] Nokia
	Proposal 3: RAN1 to consider a unified solution to address different scenarios, whenever possible and to prioritize the discussion on network triggered on-demand SSB transmission.


	[7] vivo
	Proposal 5: To support on-demand SSB operation during the SCell activation procedure, further discuss the following issues: the trigger singaling, time pattern of on-demand SSB, and the collision with other transmissions.


	[8] CMCC
	Proposal 2: For known SCell activation, SCell activation signaling can be used to switch from sparse SSB transmission or no SSB transmission to normal SSB transmission on SCell.

Proposal 5: For unknown SCell activation, SCell activation signaling can be used to switch from sparse SSB transmission or no SSB transmission to dense SSB transmission on SCell for a time period, followed by normal SSB transmission on SCell.

Proposal 10: SCell deactivation signaling can be used to switch the SSB transmission to sparse periodicity or no SSB transmission on SCell.


	[10] Google
	Proposal 6: Support the following mechanisms to activate SSB for an SCell
· Activate the SSB associated with active TCI states by the MAC CE for TCI activation
· Activate one SSB by SCell activation/deactivation signaling


	[11] CATT
	Observation 1: For the method of cell on/off indication via backhaul, the backhaul refers to F1 message between DU and CU.

Proposal 5: In Rel-19, employ on-demand SSB SCell operation by NW for further discussion, instead of focusing on the two triggering methods (i.e., cell on/off indication via backhaul and SCell activation/deactivation signalling).

Proposal 6: In Rel-19, a unified triggering signalling should be specified to support all the functions of on-demand SSB.

Observation 2: If SCell activation/deactivation MAC-CE is reused for on-demand SSB triggering, it is not clear whether the UE should perform SCell activation or L1/L3 measurement.

Proposal 7: The SSB index or ssb-PositionsInBurst is preferred to be indicated by the on-demand SSB triggering signalling in Rel-19.

Proposal 8: The duration of on-demand SSB is preferred to be indicated by the on-demand SSB triggering signalling of Rel-19.


	[12] ZTE
	Proposal 5: On-demand SSB during SCell activation procedure can be triggered by the SCell activation signaling.


	[13] Dell
	Proposal 2: When anchor cell receives a camping NES capable device with highly poor coverage level, i.e., below a threshold, NES coverage provisioning is triggered. 

Proposal 3: On condition of activating NES coverage provisioning, anchor cells transmit on-demand SSB/light SSB transmission request towards associated NES cells, over XN/backhaul interface. 

Proposal 4: On condition of activating NES coverage provisioning, anchor cells configure camping NES capable devices with on-demand SSB/light SSB measurement of NES cells while halting their RRC connection establishment.  

Proposal 5: (Send an LS to) RAN3 to support the on-demand SSB/light SSB transmission request over XN/backhaul interface from anchor cells to NES cells.


	[14] Honor
	Observation 2: It is for RAN3 to design the indication via backhaul which can be used as the WUS for network triggered on-demand SSB SCell operation.

Proposal 2: RAN1 considers to design an indication to UE after network triggered on-demand SSB operation.


	[15] xiaomi
	Proposal 4: Cell on/off indication based SSB triggering method should be deprioritized as there are many negative impacts on legacy procedures if UE follows legacy behaviours without knowing that SSB is shut down.


	[17] China Telecom
	Proposal 5: If the trigger of on-demand SSB is determined by gNB, 
· If the SCell is activated, the benefit of such mechanism needs further study.
· The SCell activation signal can be reused as the trigger signal for on-demand SSB.


	[19] NEC
	Proposal 5: Upon SCell activation, on-demand SSB transmission can be initiated based on one of the following options:
· Option-1: gNB indicates within SCell activation command or any other message that on-demand SSB transmission shall be initiated. After receiving this indication, UE may start monitoring the SSB transmission.
· Option-2: UE autonomously determines that on-emand SSB transmission shall be initiated immediately after receiving SCell activation command (i.e. no explicit indication of on-demand SSB).


	[22] Fraunhofer
	Proposal 2: RAN1 to discuss if a downlink trigger for on-demand SSB would be beneficial, in addition to the uplink trigger.


	[23] Apple
	Proposal 2: Network based triggering method including application time of SSB activation/deactivation is specified for on-demand SSB operation. Once triggered, UE can perform RRM measurements for not only serving cell but also neighbor cells in the SCell frequency. Further discuss options among L1, L2, and L3 signaling.

Proposal 4: The option of reusing SCell activation/deactivation signaling for on-demand SSB operation is precluded.

Proposal 5: The network based triggering method provides CC (or CC group) level granularity for on-demand SSB activation/deactivation.


	[24] NTPU
	Proposal 3: For SSB-less SCell activation, on-demand SSB transmission is triggered by the network, and an enhanced SCell activation MAC CE can be considered as a triggering signalling.


	[25] Lenovo
	Proposal 1: SSB(s) transmission triggered by SCell activation signaling is supported for network energy saving. 

Proposal 2: DCI based SCell activation is supported to mitigate the additional latency for SSB measurement before data transmission/reception.


	[26] NTT DOCOMO
	Proposal 7:
· Support gNB triggering on-demand SSB transmission on Scell


	[29] Fujitsu
	Observation 3. The cell on/off indication via backhaul can be used to exchange the start or stop timing of the on-demand SSB transmission between cells. It should be discussed in RAN3.

Proposal 6. SCell activation/deactivation signaling can be used to indicate UE about on-demand SSB transmission in the following stages of SCell operation.
· In the stages prior to SCell activation, SCell activation/deactivation signaling can be used to indicate UE to start/stop performing measurement on on-demand SSB.
· During the SCell activation stage, SCell activation/deactivation signaling can be used to indicate UE to start SCell activation procedure based on on-demand SSB or start deactivation procedure.

Proposal 7. The following signaling can be considered for Rel.19 SCell activation/deactivation signaling.
· RRC
· Details should be discussed by RAN2.
· MAC-CE
· The Rel.17 enhanced SCell activation/deactivation MAC-CE can be considered as the starting point.
· Details should be discussed by RAN2.
· Group-common DCI
· FFS details.


	[31] ETRI
	Proposal 1: It is proposed to discuss further on cell on/off indication via backhaul as a triggering method.


	[33] MediaTek
	Proposal 4: The DL MAC-CE should include the following time domain properties of the to-be-transmitted on-demand SSB:
· SSBs (beams) to be transmitted in one SSB burst (Ex. using similar structure as ssb-PositionsInBurst)
· Number of SSB bursts
· Gap length between SSB bursts
· Triggering offset
· Number of SSB burst clusters (one cluster includes multiple SSB burst)
· Number of SSB bursts in one cluster
· Gap length between SSB burst clusters

Proposal 5: The DL MAC-CE should include the following frequency domain properties of the to-be-transmitted on-demand SSB (s):
· Absolute frequency position(s) of the SSB (Ex. using similar definition as absoluteFrequencySSB)


	[34] LG Electronics
	Proposal #6: For the on-demand SSB operation triggered by gNB’s SCell activation/deactivation signaling, the signaling at least includes whether SSB will be transmitted on the SSB-less SCell or not. 
· Discuss further other components (e.g., SSB transmission pattern, reference cell) to be included in the SCell activation/deactivation signaling and signaling details.

Proposal #7: Discuss how to handle the case where synchronization acquisition is problematic after UE receives SCell activation/deactivation signaling.


	[35] Qualcomm
	Proposal 3: Rel-19 supports on-demand SSB triggering method based on network coordination. In particular, wake-up signal from the UE to trigger on-demand SSB transmission is not necessary.




[Moderator’s note] Among three triggering methods (as captured below from WID, i.e., RP-234065), the 2nd and 3rd methods can be categorized into NW-triggered on-demand SSB operation.
· Method 1: UE uplink wake-up-signal using an existing signal/channel
· Method 2: Cell on/off indication via backhaul
· Method 3: SCell activation/deactivation signaling

Below are company views on Methods 2 and 3 above.
· Method 2: Cell on/off indication via backhaul
· Supported by Spreadtrum, CATT (unified signaling for Methods 2 and 3), Dell (Sending an LS to RAN3), ETRI
· Negative to be discussed in RAN1: xiaomi, Fujitsu (up to RAN3), LG Electronics (up to RAN3)
· Method 3: SCell activation/deactivation signaling
· Supported by Spreadtrum, Futurewei, Huawei, Ericsson, Nokia, CMCC, Google, CATT, ZTE, Honor, China Telecom, NEC, Apple, NTPU, Lenovo, NTT DOCOMO, Fujitsu, MediaTek, LG Electronics, Qualcomm
· Negative view: Fraunhofer

As stated by [11] CATT, we may not need to distinguish between Method 2 and Method 3. Rather, it would be better for RAN1 to focus on which signaling/procedure is needed at UE side if NW-triggered on-demand SSB operation is adopted.

Although several companies dealt with the issue on whether/how to use legacy SCell activation signaling such as SCell activation MAC CE or enhanced SCell activation MAC CE and which contents need to be contained in SCell activation signaling, those sorts of details can be discussed after RAN1 decide to introduce NW-triggered on-demand SSB operation.

Given that clear majority companies showed their preferences to adopting NW-triggered on-demand SSB operation, the following proposal can be made:

[Closed] Proposal #3-1 (NW-triggering):
· Adopt on-demand SSB SCell operation triggered by gNB.
· FFS details on signaling methods (e.g., MAC CE) and contents to be conveyed to UE
Companies are encouraged to provide views on Proposal #3-1.
	Company
	Views

	China Telecom
	The trigger method of on-demand is actually related to whether UE or gNB should decide the adoption of on-demand SSB. Since the SCell should be activated when on-demand SSB is adopted, which is determined and triggered by gNB, the on-demand SSB triggerd by gNB should be supported at least.

	Google
	Support

	Spreadtrum
	Support. PCell know lots of information on SCell. UL WUS just provides fast channel quality “reporting”, fast traffic “reporting” and/or finer UL sync on SCell.

	CEWiT
	the proposal is more suitable in scenarios with restrictions such as colocated cells with idela bachhaul between them. Hence a note may be added to indicate the scenarios as given below
Proposal #3-1 (NW-triggering)
· Adopt on-demand SSB SCell operation triggered by gNB.
· FFS details on signaling methods (e.g., MAC CE) and contents to be conveyed to UE
Note: Applicable to scenarios with colocated cells and ideal backhaul between the cells


	Fujitsu
	Support

	NTT DOCOMO
	Support.

	ZTE, Sanechips
	We support this proposal.

	CMCC
	Support.

	Qualcomm
	We support the proposal, and don’t think the note proposed by CEWiT is needed since how the cells coordinate can be performed via backhaul. From CA perspective, Pcell and Scell belong to the same DU; hence, the coordination may not be needed.

	Panasonic
	We are generally okay but propose to remove the (e.g., MAC CE) for clearer intention, as the details can be next step after agreeing on the main bullet.

	Samsung
	We think the scenarios to support on-demand SSB shall be identified first, and then to discuss whether gNB triggered or UE triggered is more proper for the identified scenarios. 

	Apple
	We suggest the following:

[MID] Proposal #3-1 (NW-triggering):
· Adopt on-demand SSB SCell operation triggered by gNB.
· FFS details on signaling methods (e.g., L1, L2, or L3MAC CE) and contents to be conveyed to UE

	Xiaomi
	We can support gNB based SSB triggering method only if a SSB triggering signaling transmitted to UE will be introduced.
We can’t live with any signaling that is totally transparent to UE, like cell on/off indication via backhaul. Because there will be negative impacts on legacy procedures if UE follows legacy behaviour without knowing that SSB is shut down or turned on.

	CATT
	Adopt on-demand SSB SCell operation triggered by gNB.
· FFS details

	Nokia, Nokia Shanghai Bell
	We support the proposal. Options on signaling methods should include DCI, MAC CE and L3 message.

	ETRI
	We are generally OK with the proposal. However, prefer to remove e.g., MAC CE.

	Huawei, HiSilicon 
	We support this proposal 

	Intel
	We are fine with this proposal. 

	Fraunhofer
	Support.

	MTK
	Support

	ITRI
	Support

	Futurewei
	We support the Proposal #3-1. In this scenario UE may be informed for instance about the resources (time, frequency, QCL if collocated) where SCell SSB will be transmitted.

	NEC
	We support this proposal.

	Lenovo
	We are fine with the proposal. 



[Closed] Proposal #3-1a (NW-triggering):
· SupportAdopt on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UEdetails on signaling methods (e.g., MAC CE) and contents to be conveyed to UE
· [FFS whether on-demand SSB configuration can be different depending on scenarios or CA configurations]
· [FFS this is applicable to which scenarios or CA configurations or cases]
Companies are encouraged to provide views on Proposal #3-1a.
	Company
	Views

	Moderator
	Now that we made several agreements to clarify scenarios and use cases for on-demand SSB operation, it seems we are ready to discuss the signaling/procedure issue furthermore. There were clear majority supports for the main bullet but some concerns for FFS part are observed.

To minimize the potential debate on FFS, I just copied and pasted FFS point in the agreement for SSB adaptation in time domain. Hope this is acceptable to everyone.


	
	




UE-triggered on-demand SSB operation

	Company
	Views

	[1] Spreadtrum
	Observation 5: UL WUS to SCell may be feasible, if UL WUS is a PRACH (preamble).

Observation 6: UL WUS to SCell may not be necessary.

Observation 7: UL WUS to PCell is feasible.

Observation 8: Whether UL WUS to PCell is necessary should be further studied.

Proposal 3: For triggering method of UL WUS using an existing signal/channel, UE can transmit UL WUS to PCell, but whether UL WUS to PCell is necessary should be further studied.


	[2] Futurewei
	Proposal 3: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode:
· The UE may send UL WUS on an activated non-dormant cell to inform the network the need for on-demand SSB for the SCell in dormancy or cell DTX to reacquire / maintain synchronization.

Proposal 4: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, focus on the following scenarios:
· (FFS) Scenario 2: UE UL WUS to request re-synchronization with on-demand SSB for an activated SCell in cell dormancy or cell DTX.
· (If agreed) The SSB for the SCell has stopped for a sufficiently long time after the SCell enters dormancy or DTX.


	[3] Huawei
	Proposal 4: Explicit on-demand SSB wake-up-signal for uplink traffic could be considered by RAN1 if there is benefits.


	[8] CMCC
	Proposal 6: PRACH or SR sent to PCell can be considered as WUS signal for UE to trigger on demand dense SSB on SCell.

Proposal 7: When UL WUS signal applies for triggering on demand dense SSB for fast SCell activation, PCell can send the confirmation to UE or indicate to UE on which SCell the on demand SSB will be transmitted.

Proposal 8: For unknown SCell activation, WUS (and subsequent gNB indication/confirmation) can be used to switch from sparse SSB transmission or no SSB transmission to dense SSB transmission on SCell, then SCell activation signaling can be used to switch from dense SSB transmission to normal SSB transmission on SCell.


	[9] Intel
	Proposal 1: Investigate how the SSB transmission in a SCell can be triggered using either:
· UL transmission in the SCell
· Trigger information transmission in the PCell

Proposal 2: Agree on the design target for the time and frequency error to be expected for the potential UL transmission triggering of on-demand SSB in the SCell.


	[10] Google
	Proposal 1: RAN1 to discuss methods of conveying information for on-demand SSB delivery to the UEs, including any potential timing relationship between the trigger and the on-demand SSB.
· FFS whether on-demand SSB delivery information will be made only available to UEs that sent the trigger or whether it will be made available to any UEs.

Proposal 2: Support to transmit the UE request of SSB for SCell by MAC CE
· Support the UE transmits a dedicatedly configured SR to request the uplink resource for the MAC CE
· UE reports at least the SCell index and the event to trigger the SSB in the MAC CE


	[11] CATT
	Proposal 2: The following existing channels should be considered as the candidate UE UL WUS to support on-demand SSB SCell operation for UE in connected mode configured with CA.
· PRACH on PCell/SCell
· PUCCH on PCell
· PUSCH on PCell

Proposal 3: The conditions for a UE to send UL WUS to a Cell for triggering on-demand SSB transmission at least include:
· The channel quality of the communication link between the UE and its serving cells (including PCell and activated SCell(s)) is below a (pre)-configured threshold.
· The metrics of the channel quality can be RSRP, RSRQ and SINR.
· There is uplink data that needs to be transmitted for the UE.

Proposal 4: Both of the following options should be supported for the cell UE may send UL WUS to:
· Option-1: PCell (PCell needs to further trigger the on-demand SSB transmission of potential SCell to be activated).
· Option-2: Potential SCell to be activated (SCell may start to send the on-demand SSB after receiving the UL WUS).


	[14] Honor
	Observation 3: One way for UE triggered on-demand SSB SCell operation is to send the WUS via PCell.

Proposal 3: UCI, such as new SR can be used as on-demand request sent to the PCell.

Observation 4: UE directly sending WUS to the SCell is another possible way for UE triggered on-demand SSB SCell operation.

Proposal 4: Dedicated PRACH or SRS can be considered as the WUS sent to the SCell.


	[15] xiaomi
	Proposal 1: The wake-up-signal is at least used to request the resume of SSB transmission.
· FFS: whether wake-up-signal can be used to carry other relevant information of SSB.

Proposal 2: For UE wake-up-signal, reusing existing uplink channel or uplink signal as much as possible. At least the following channel/signal can be considered as starting point:
· Option 1: WUS is carried by PRACH
· Option 2: WUS is carried by PUCCH
· Option 3: WUS is carried by CG PUSCH

Proposal 3: Further study how to send WUS requesting SSB on a SCell, i.e., UE sends WUS to PCell/PSCell or UE sends WUS to target SCell.


	[16] OPPO
	Proposal 1: On-demand SSB request can be transmitted through PRACH on SCell or PUSCH on PCell.

Proposal 2: Introduce a confirmation indication from gNB side to respond the on-demand SSB request from UE.


	[17] China Telecom
	Observation 2: If the SCell is activated, all the UL signals can be considered to trigger the transmission of on-demand SSB.

Proposal 4: If the trigger of on-demand SSB is determined by UE, WUS from UE can be used as the trigger signal.
· The WUS can be either transmitted on the SCell or Pcell.
· The WUS can be reused as the SCell activation signal if the SCell is non-activated.


	[19] NEC
	Proposal 4: Specify on-demand SCell SSB request based on UE request. UE request for on-demand SSB on SCell may be sent via PCell dynamically via configured PUCCH or SR resources.


	[20] InterDigital
	Proposal 1: Support triggering of on-demand SSBs in SCell at least based on transmission of UE WUS

Proposal 2: Support using PRACH preamble on the PCell as UE WUS for triggering on-demand SSB on the SCell 

Proposal 3: The resources provisioned for UE WUS for triggering on-demand SSB consists of at least PRACH preambles and RACH occasions (e.g. in time and frequency domains)

Proposal 4: Conditions for triggering UE WUS (e.g. PL measurements, DL synchronization with Scell, data arrival, timing alignment with Scell) can be initially discussed in RAN2


	[22] Fraunhofer
	Proposal 1: RAN1 to define an uplink trigger for on-demand SSB (uplink wake-up signal)


	[23] Apple
	Proposal 3: UE based triggering method can be considered for on-demand SSB operation. If introduced, the network confirmation (e.g. network based triggering) should follow UE based triggering signaling.

Proposal 6: If UE based triggering method is introduced, existing channel/signal and procedure are benchmarked. The granularity of UE triggering method is further discussed (e.g. CC level, group of CCs).


	[24] NTPU
	Observation 2: For SSB-less SCell activation, on-demand SSB transmission triggered by the UE may cause additional UL signalling (e.g., WUS) overhead and additional SCell activation delay.


	[25] Lenovo
	Observation 1: On-demand SSB triggered for DL sync. with SCell might not be needed since gNB is able to decide whether cross sync. is feasible between carriers.

[bookmark: OLE_LINK16]Observation 2: To reduce power consumption on SSB transmission, the gNB might transmit only limited number of SSBs in the SCell.

Proposal 3: In case limited number of SSBs are transmitted and the channel condition of the SSB(s) is below a threshold, a wake-up signal can be transmitted by the UE to request additional SSB(s) transmission from gNB.


	[26] NTT DOCOMO
	Observation 2:
· For UE triggering method, gNB may fall into transmitting SSB frequently on SCell to meet all UE’s re-quest and requirements on SCell, which is not desirable for NES operation.
· The required SSB properties such as when/how frequent/how many SSB is required by the UE could be statically determined e.g., as UE capability, and hence a mechanism for dynamic request of SSB trans-mission from UE would be unnecessary.


	[28] ASUSTeK
	Observation 2: To support a unified triggering method for on-demand SSB, uplink wake up signal from UE is used to trigger on-demand SSB.

Proposal 3: On-demand SSB on SCell is triggered by uplink wake up signal on PCell from UE.


	[29] Fujitsu
	Proposal 5. For UE uplink wake-up-signal, useful use case(s) need to be identified first.  


	[30] CAICT
	Proposal: Triggering method of UE uplink wake-up-signal using an existing signal/channel can be specified.


	[31] ETRI
	Proposal 2: It is proposed to report additional information with the request for on-demand SSB transmission.
· Details of additional information can be discussed further.


	[32] CEWiT
	Proposal 3: Following alternatives can be considered for the signals to be used as UL WUS by UE
· Alt.1. an UL signal configured by PCell
· Alt.2. a predefined sequence.

Proposal 4: Following alternatives can be considered to provide resources of the trigger.
· Alt.1. Configured by PCell
· Alt.2. Predefined in specification.


	[33] MediaTek
	Proposal 3: The UL MAC-CE should include the UE request of on-demand SSB and which cell(s) would need on-demand SSB.


	[34] LG Electronics
	Proposal #3: For the on-demand SSB operation triggered by UE uplink wake-up-signal for an SSB-less SCell, discuss first the triggering conditions, including the following example conditions.
· When the received signal strength from the reference cell(s) (determined by the pre-defined rule or explicitly configured by higher layer parameter) associated with SSB-less SCell becomes lower than a given threshold
· When DL reception timing difference between SSB-less SCell and its associated reference cell(s) becomes larger than a given threshold
· When UE is not capable of operating with the reference cell(s) as the timing reference for the SSB-less SCell

Proposal #4: Consider at least one of the following candidates as UE’s uplink wake-up-signal to trigger on-demand SSB.
· UL WUS candidate #1: PRACH (+ msg3 PUSCH)
· UL WUS candidate #2: SR PUCCH (+ followed by PUSCH)
· UL WUS candidate #3: Periodic/semi-persistent PUCCH/PUSCH

Proposal #5: Discuss how to handle the case where UE does not receive gNB’s response corresponding to UE’s uplink wake-up-signal or UE does not detect the SSB on an SSB-less SCell after UE transmits uplink wake-up-signal.




[Moderator’s note] Below are company views on UE-triggered on-demand SSB operation.
· Positive view: CMCC, Intel, Google, CATT, Honor, xiaomi, OPPO, China Telecom, InterDigital, Samsung, NEC, Fraunhofer, Apple, ASUSTeK, CAICT, ETRI, CEWiT, MediaTek, LG Electronics
· Negative view: Spreadtrum, Futurewei, Huawei, Ericsson, Nokia, NTPU, Lenovo, NTT DOCOMO, Fujitsu, Qualcomm

Given the considerable negative views on introducing UE-triggered on-demand SSB operation, it seems reasonable to first discuss use cases and/or scenarios in Section 2 and clarify in which case UE-triggered on-demand SSB operation is required. It is noted that if UE-triggered on-demand SSB operation is adopted, what are the triggering conditions and which signal/channel is used for UL WUS should be discussed accordingly, as suggested by proponents of UE-triggered on-demand SSB operation.

[Closed] Proposal #4-1 (UE-triggering):
· Discuss further whether to adopt on-demand SSB SCell operation triggered by UE.
Discussion on Proposal #4-1 can be put on hold until proposals in Section 2 are settled down. Nevertheless, companies can provide views on Proposal #4-1.
	Company
	Views

	China Telecom
	The UE-triggering on-demand SSB may be controversial due to the necessity of such condition. From our prospective, UE may have the demand of on-demand SSB, e.g., UE is moving with a high velocity and the HO may happen. And since SSB is cell-specific signal, the final decision can be done by gNB. However, in such case, to further guarantee the performance when NES techniques are adopted, the UE-triggering on-demand SSB mechanism should be supported, then the gNB can response to the WUS either by transmitting a DL triggering signal to UE or just determing to transmit the on-demand SSB or not.  

	Google
	We think the UE triggered SSB is beneficial for NES with regard to SCell BM.

	Spreadtrum
	UL WUS just provides fast channel quality “reporting”, fast traffic “reporting” and/or finer UL sync on SCell.

	Vivo
	In general, we assume that gNB has information on UE’s DL/UL traffic and control the on-demand SSB based on the traffic. the UE triggered on-demand SSB seems not so necessary, but we are open to discuss it if the benefit can be justified.

	CEWiT
	The triggering is applicable to scenarios with non-ideal backhaul between the cell. Especially in CA scenario #3: Inter-band CA between the SCell and the other serving cell, without any restriction i.e. with non-colocated cells.

	Fujitsu
	We are open to discuss the use cases for UL WUS. 

	ZTE, Sanechips
	We are fine to consider this proposal at this stage.

	InterDigital
	Support proposal #4-1, given the benefit of UE being able to convey on timely basis the need for on-demand SSB. It can then be up to gNB to decide whether to trigger on-demand SSB transmission from Scell  

	CMCC
	On-demand SSB SCell operation triggered by UE can be supported. 
If UE detects heavy UL traffic, UE can request on-demand SSB via WUS for fast activation of unknown SCell. As analyzed in our Tdoc R1-2400335, WUS has benefit in reducing unknown SCell activation delay comparing with legacy SR based unknown SCell activation. With legacy SR based unknown SCell activation, gNB determines to activate SCell after receiving SR and BSR from UE, the activation delay of unknown SCell is long with normal SSB period. With WUS, UE transmits WUS (e.g. SR) to gNB (gNB may need to confirm the request) and SSB can be triggered earlier with denser period, the unknown SCell is transformed to known SCell and the activation delay of known SCell is shorter.


	Samsung
	We think the scenarios to support on-demand SSB shall be identified first, and then to discuss whether gNB triggered or UE triggered is more proper for the identified scenarios.

	Xiaomi
	From our understanding, there is benefit to support UE triggered on-demand SSB. For example, if on-demand SSB is supported after scell is activated, UE can send WUS to NW to request SSB for DL synchronization to maintain connection to the NW when SSB is shut down for a period of time.

	Nokia, Nokia Shanghai Bell
	UE triggered on-demand should have lower priority than network triggered operation.

	Huawei, HiSilicon
	If the only motivation for on-demand SSB SCell operation triggered by the UE is the UL traffic increase then we do not see a need for this triggering.  Since the UE and the gNB has established connection through Pcell. And the gNB can use the BSR reports to know the UE needed traffic. 

	Intel
	In our view this discussion is connected to proposal #2-2 as well as the scenarios and the time frequency synchronization and measurement requirements to the UE. WE would like to understand if it is possible for gNB based triggers as well as potential longer period SSB transmission to guarantee that required SSB transmissions for all configured measurements as well as for on t-f (re-)synchronization are present. 

	Fraunhofer
	We support adopting UE triggered on-demand SSB SCell operation via UL WUS, considering the several cases discussed above by companies where UE is in a better position to initiate the demand for SSB, e.g., 
· The UE needs to achieve time/frequency synchronization prior to transmission on SCell
· The UE needs to perform measurements on SCell
 

	MTK
	Support the proposal while we also think the gNB triggered mechanism may be more widely used.

	ITRI
	We are OK to consider UE-triggering on-demand SSB

	Futurewei
	We are not sure about that UE should be able to request on-demand SSB. If there are issues related to UE acquiring SSB from SCell for measuring or synchronization purposes, UE may signal to PCell these conditions and PCell may decide whether to trigger an on-demand SSB or provide UE with the necessary information.

	NEC
	On-demand SSB SCell operation triggered by UE can be supported for lower access delay to SCell.

	Lenovo
	We are fine with the proposal. We suggest to collect views from companies and list all possible scenarios to use UE triggered on-demand SSB.



[Closed] Proposal #4-1a (UE-triggering):
· Study further whether/how to support on-demand SSB SCell operation triggered by UE.
Companies are encouraged to provide views on Proposal #4-1a.
	Company
	Views

	Moderator
	It seems that many companies have not been convinced yet whether to support UE-triggered on-demand SSB operation. So, Proposal #4-1a can be made to study further the necessity/motivation of UE-triggered on-demand SSB operation in the next meeting.


	Moderator 2
	Although we couldn’t reach a consensus for Proposal #4-1a, we can discuss further this issue in the next meeting.


	
	




Further details on on-demand SSB operation

	Company
	Views

	[4] Ericsson
	Proposal 5: For SCell activation scenario, UE can be informed of on-demand SSB transmission using an indication that is sent on another cell.


	[5] Nokia
	Observation 8: Any change to SSB structure impacts the existing SSB implementation both at network and UE end.

Proposal 4: RAN1 to confirm that the on-demand SSB solutions will not impact the SSB structure.


	[6] Transsion
	Proposal 2: It is recommended that the feasibility of joint use of on-demand SSB transmission and cell DTX can be studied.


	[9] Intel
	Proposal 3: RAN1 to discuss methods of conveying information for on-demand SSB delivery to the UEs, including any potential timing relationship between the trigger and the on-demand SSB.
· FFS whether on-demand SSB delivery information will be made only available to UEs that sent the trigger or whether it will be made available to any UEs.


	[10] Google
	Proposal 3: Support the NW to configure the activation/deactivation status for SSBs for current serving cell or neighbor cell in an SCell based on MAC CE.
· The NW indicates the activation/deactivation status for the SSBs based on the SSBs configured in ssb-PositionsInBurst

Proposal 4: For non-UE dedicated signals, the rate matching pattern should be based on the activated SSBs.

Proposal 5: For UE-dedicated signals, the rate matching pattern should be based on SSB configured in ssb-positionInBurst.


	[13] Dell
	Proposal 6: NES devices expect to receive SSB, SIB, paging and RACH information for both NES and anchor cells, from the anchor cells. 

Proposal 7: RAN1 to study and specify signaling procedures for carrying SIB and RACH information of NES cells, from the anchor cell, assuming there can be multiple NES cells associated with an anchor cell, i.e., anchor cell is piggybacking SSB and RACH information of NES cells.

Proposal 8: With NES coverage provisioning, the NES capable devices measure the on-demand SSB/light SSB of the NES cells while extending the RRC connection timers of the current anchor cell.


	[14] Honor
	Observation 5: Consider the following enhancement, extra info in the WUS signaling, e.g. on-demand cause values and beam indications, and indication the presence of SIB1 after on-demand SSB.


	[15] xiaomi
	Observation 2: No matter which mechanism is adopted for SSB triggering, UE may not be able to recognize SSB transmission status.

Proposal 6: UE needs to recognize the transmission status of SSB in order to avoid wasting power and guarantee accurate measurement result.
· FFS: detail mechanisms for UE to identify the transmission status of SSB


	[16] OPPO
	Proposal 3: The duration of the on-demand SSB transmission on the SCell can be determined by the gNB and indicated to the UE through a timer for SSB transmission or a dynamic/semi-static indication.


	[17] China Telecom
	Proposal 3: Support to enhance the configuration of on-demand SSB, the following can be considered:
· Limited the default transmission patterns and times of on-demand SSB.
· Introduce a trigger signal to stop the transmission of SSB.


	[18] Samsung
	Proposal 3: The time domain transmission pattern of on-demand SSB shall consider the following aspects: 
· Semi-static or aperiodic transmission within a window after triggering
· Multi-beam operation
· Repetition or multi-bursts

Proposal 4: RAN1 can further investigate the energy saving gain and the impact to specification and implementation for supporting a simplified structure of on-demand SSB on SCell.

Proposal 5: At least the following aspects can be further investigated for on-demand SSB on SCell.
· Resource allocation of other signal or channel based on on-demand SSB.
· Validation and collision handling based on on-demand SSB.
· RRM measurement based on on-demand SSB.


	[19] NEC
	Proposal 1: On-demand SSB for SCell may be enabled via dedicated RRC signalling on PCell. 

Proposal 2: On-demand SSB for SCell may be enabled via DCI format 1_x on PCell with a carrier indication field to indicate the applicable carrier.

Proposal 3: Configuration of on-demand SSB for SCell may be provided via dedicated RRC messages and shall indicate the following
· Information of associated serving cells 
· Resources for UE request for UE-initiated on-demand SSB
· SSB transmission parameters

Proposal 6: Send LS to RAN2 asking the requirements for SCell SSB measurements for RRM considering both periodic and event-triggered reporting.

Proposal 9: Discuss the UE behaviour for the case of failure to receive or detect the on-demand SSB. The following options can be considered: 
· On-demand SSB failure indication may be sent to the network.
· UE can reinitiate the on demand SSB procedure by sending the UE request for on-demand SSB


	[26] NTT DOCOMO
	Proposal 3: Consider relaxation of minimum necessary SSB transmissions on active SCell, such as aperiodic or longer maximum periodicity of SSB transmission on the SCell.

Proposal 5:
· Support aperiodic SSB transmission on SCell for on-demand SSB SCell operation in Rel-19.
· Consider semi-persistence SSB transmission on SCell for on-demand SSB SCell operation in Rel-19, which means less signalling overhead to change the SSB properties (e.g., periodicity, position, time-domain behaviour) or to turn off the SSB transmission.
· FFS: Change in SSB properties on SCell to be studied in objective2 or 3 in Rel-19 NES.

Proposal 6:
The following SSB properties should be changeable at every on-demand SSB transmission:
· SSB index / position within a SSB burst.
· Time-domain behaviour: 
· For aperiodic TX, the number of SSB bursts (how many SSB bursts are transmitted at one trig-gering)
· For periodic/semi-persistent SSB TX, periodicity


	[29] Fujitsu
	Proposal 4. Modification of SSB pattern or SSB structure is deprioritized for Rel.19 on-demand SSB.


	[31] ETRI
	Proposal 3: It is proposed to provide the configuration information for on-demand SSB transmission to the UE to help SSB reception.
· Details of configuration information and related procedure(s) can be discussed further.

Proposal 4: It is proposed to introduce the completion indication of on-demand SSB transmission. And the following candidate methods can be discussed further:
· Indication report via PUSCH/PUCCH to PCell
· Indication report via PRACH to SCell
· Indication report via PUSCH/PUCCH to SCell
· Other method(s) is not precluded.


	[33] MediaTek
	Observation 2: To our understanding, the “on-demand SSB” is using legacy SSB pattern, so condensed (or compact) SSB burst which puts SSBs of different beams in a shorter time span seems out of scope.

Observation 4: For a UE performing initial cell search, it would search SSB on the synchronization raster as defined in 38.104 [3] Clause 5.4.3. As the on-demand SSB is only transmitted temporarily, it is needed to ensure the on-demand SSB would not be used for initial cell search.

Proposal 1: The transmitted on-demand SSB would not fall on the synchronization raster defined in 38.104 [3] Clause 5.4.3.

Proposal 6: If multiple SSB bursts are triggered on one SCell, all bursts in the SCell share the same configurations including antenna port index, OFDM symbol location, and PRB location.


	[34] LG Electronics
	Proposal #8: Discuss how to determine SSB reception timing after on-demand SSB operation.

Proposal #9: Discuss how to utilize SSB transmitted after on-demand SSB procedure, for the purposes of time/frequency synchronization, L1/L3 measurement, path-loss estimation, QCL reference signal, and so on.

Proposal #10: Discuss how to handle collision cases between SSB and other signals/channels, if the SSB transmission can be (de)activated based on on-demand SSB procedure.

Proposal #11: Consider to inform whether SSB on the SCell is transmitted or not, via group-common signaling.

Proposal #12: Consider to deactivate SSB transmitted based on on-demand SSB procedure during cell DTX non-active period.


	[35] Qualcomm
	Proposal 4: The Pcell provides configuration of on-demand SSB transmission to the UE. 
· FFS: details of the configuration. 
· FFS: how the configuration is provided to the UE.



[Moderator’s note] Further details on on-demand SSB operation from above proposals can be briefly summarized as below.
· Whether SSB triggered by on-demand SSB operation will be transmitted with a periodic, semi-persistent, or aperiodic manner
· Whether/how to inform transmission status of SSB (indexes) on the SCell
· Whether to change the structure of SSB triggered by on-demand SSB operation
· Whether/how to define timing relation between message for triggering on-demand SSB and corresponding SSB
· Whether/how to handle the case where UE cannot receive SSB after on-demand SSB operation
· Whether/how to handle collision issue between SSB and other signals/channels, rate-matching issue, RRM measurement issue, and so on
· Whether SSB triggered by on-demand SSB operation is transmitted on sync raster, CD-SSB, or NCD-SSB
· How to enable/disable on-demand SSB operation for the SCell

Please provide views on what topics are urgent, if there are any missing discussion points, and so on.
	Company
	Views

	China Telecom
	Different from periodical legacy SSB transmission, when and how to stop the transmission of on-demand should be discussed at the same time. Otherwise, the discussion on on-demand SSB will become the discussion of SSB triggering method. 
And if the UE-triggering on-demand SSB is supported, but gNB can decide not to transmit the SSB, the UE behavior in such case should also be discussed.

	Spreadtrum
	NCD-SSB can be a candidate for on-demand SSB, which is not used for RRM measurement. It can reduce spec impact. NCD-SSB has been discussed for two release, so it can be well accepted by UE and network vendors.

	CEWiT
	We agree with Samsung’s proposal “Proposal 4: RAN1 can further investigate the energy saving gain and the impact to specification and implementation for supporting a simplified structure of on-demand SSB on SCell.” .

	Apple
	Our view is the following can be more urgent:

· Whether SSB triggered by on-demand SSB operation will be transmitted with a periodic, semi-persistent, or aperiodic manner
· Whether to change the structure of SSB triggered by on-demand SSB operation
· Whether SSB triggered by on-demand SSB operation is transmitted on sync raster, CD-SSB, or NCD-SSB

	Nokia, Nokia Shanghai Bell
	We agree that these details should be discussed. Regarding the change of SSB structure we think that it is out of the scope of the work item.

	NEC
	Our view is the following can be more urgent:
· Whether SSB triggered by on-demand SSB operation will be transmitted with a periodic, semi-persistent, or aperiodic manner
· Whether/how to handle the case where UE cannot receive SSB after on-demand SSB operation
· How to enable/disable on-demand SSB operation for the SCell



[Closed] Proposal #5-1 (Triggered-SSB TX):
· For an SSB burst(s) triggered by on-demand SSB SCell operation, consider and down-select (if needed)study at least the following options.
· Option 1: UE expects that the SSB burst(s) is periodically and continuously transmitted from time instance A.
· Option 2: UE expects that the 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 the SSB burst(s) is transmitted N times after time instance A and not transmitted after N SSB bursts are transmitted.
· Option 4: UE expects that 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)
· FFS: How the SSB burst is composed of
Companies are encouraged to provide views on Proposal #5-1.
	Company
	Views

	Moderator
	At least three companies showed their view that “Whether SSB triggered by on-demand SSB operation will be transmitted with a periodic, semi-persistent, or aperiodic manner” issue can be urgent. So, Proposal #5-1 can be made to define transmission behavior of triggered SSB.


	
	




Reference
1. R1-2400062	Discussion on on-demand SSB SCell operation	Spreadtrum Communications
1. R1-2400097	Discussion of on-demand SSB Scell operation	FUTUREWEI
1. R1-2400119	On-demand SSB SCell operation for NES	Huawei, HiSilicon
1. R1-2400176	On-demand SSB SCell operation	Ericsson
1. R1-2400180	On-demand SSB Scell Operation	Nokia, Nokia Shanghai Bell
1. R1-2400208	Discussion on On-Demand SSB SCell operation	Transsion Holdings
1. R1-2400250	Discussions on on-demand SSB Scell operation	vivo
1. R1-2400335	Discucsion on on-demand SSB SCell operation	CMCC
1. R1-2400369	Design of on-demand SSB SCell operation	Intel Corporation
1. R1-2400399	On-demand SSB SCell Operation	Google
1. R1-2400441	Discussion on on-demand SSB SCell operation	CATT
1. R1-2400492	Discussion on on-demond SSB for NES	ZTE, Sanechips
1. R1-2400515	On-demand SSB delivery of NES cells	Dell Technologies
1. R1-2400525	Discussion on on-demand SSB SCell operation	Honor
1. R1-2400566	Discussion on on-demand SSB SCell operation	Xiaomi
1. R1-2400599	Discussion on the enhancement to support on demand SSB SCell operation	OPPO
1. R1-2400667	Discussion on on-demand SSB operation for SCell	China Telecom
1. R1-2400740	On-demand SSB SCell operation	Samsung
1. R1-2400806	Discussion on on-demand SSB for SCell operation	NEC
1. R1-2400821	Discussion on On-demand SSB SCell operation	InterDigital, Inc.
1. R1-2400901	Discussion on on-demand SSB SCell operation	Panasonic
1. R1-2400927	On-demand SSB SCell operation for NES	Fraunhofer IIS, Fraunhofer HHI
1. R1-2401020	On-demand SSB SCell operation	Apple
1. R1-2401473	Discussion on on-demand SSB SCell operation	NTPU
1. R1-2401085	On-demand SSB SCell operation	Lenovo
1. R1-2401123	Discussion on on-demand SSB SCell operation	NTT DOCOMO, INC.
1. R1-2401190	Discussion on On-demand SSB SCell operation	ITRI
1. R1-2401196	On-demand SSB for SCell	ASUSTeK
1. R1-2401206	Discussion on on-demand SSB SCell operation	Fujitsu
1. R1-2401212	Discussion of on-demand SSB SCell operation	CAICT
1. R1-2401232	Discussion on On-demand SSB SCell operation	ETRI
1. R1-2401279	Discussion on on-demand SSB Scell operation	CEWiT
1. R1-2401291	On-demand SSB SCell operation	MediaTek Inc.
1. R1-2401332	On-demand SSB SCell operation	LG Electronics
1. R1-2401449	On-demand SSB operation for Scell	Qualcomm Incorporated


The list of agreements made in RAN1#116

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)
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