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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.


General aspects (including use cases or scenarios)

Scenarios depending on SCell activation/deactivation status


	Company
	Views

	[1] Nokia
	Proposal 4: For Scenario#2, NW may trigger the on-demand SSB transmission in SSB-less SCell for UE RTD evaluation with SCell configuration message, where configurations of on-demand SSB transmissions can be carried via SCell configuration message. 

Proposal 5: For Scenario#3, NW may trigger the on-demand SSB transmission in SSB-less SCell for UE RTD evaluation with SCell activation command, where the configurations of on-demand SSB transmissions can be carried via SCell activation command.

Proposal 6: For both Scenario#2 and Scenario#3, if the SSB-less SCell is unknown to the UE, the on-demand SSB transmission can also be utilized for the cell detection of SSB-less SCell, which it may benefit for reducing the latency of SCell activation procedure.

Proposal 7: Both Scenario#2 and Scenario#3 are supported for on-demand SSB SCell operation with co-located FR1 Inter-band CA scenario.

Proposal 8: For Case #2 both Scenario#2 and Scenario#3 can be considered for faster UE cell detection measurement either before or after NW sending SCell activation command. And both scenarios can help to reduce the latency of SCell activation procedure.

Observation 9: Case-2 scenarios can be treated in the AI. 9.5.3, where the time-domain adaptation of SSB transmission periodicity is to be discussed. For Case-2 scenarios, the periodicity of on-demand SSB transmission is adapted shorter in time domain for assisting faster UE cell detection measurement compared with initial SSB transmission with long periodicity in SCell.

Proposal 9: It is proposed to consider Case-2 scenarios in AI. 9.5.3.


	[2] Huawei
	Proposal 3: Support the following scenarios for on-demand SCell operation:
· 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)
· Support the case where SCell activation is completed


	[4] 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 included in SCell activation and usage procedure from UE perspective.

Proposal 3: For Scenario #2 and Case #1, on-demand SSB can be sent to UE, the triggering signaling is FFS.

Observation 9: When SCell is configured for UE but UE does not receive SCell activation, UE performs measurement for SCell according to SMTC in SCellConfig.

Proposal 4: For Scenario #2 and Case #2, on-demand SSB can be sent to UE, the triggering signaling is FFS.

Proposal 5: For Scenario #3 and Case #1, on-demand SSB with even shorter periodicity, e.g. 5ms, can be configured by a new IE, but only effective after SCell is activated.

Observation 10: After SCell activation is sent to UE, SCell can transmit SSB with even shorter periodicity, e.g. 20ms, to help UE to achieve fine synchronization as soon as possible.

Proposal 6: For Scenario #3 and Case #2, on-demand SSB with even shorter periodicity, e.g. 5ms, can be configured by a new IE, but only effective after SCell is activated.


	[5] Intel
	Proposal 2:
· For on-demand SSB transmissions, support both scenario #2 and #3.
· Do not differentiate scenario #2 and #3 from specification framework perspective when on-demand SSB operation is triggered by gNB.


	[6] ZTE
	Observation 1: For scenario #2, SSB-based measurement and report are not mandatory, and the proper timing when to trigger the on-demand SSB is unknown.

Observation 2: On-demand SSBs are needed during SCell activation procedure to save network energy consumption and reduce SCell activation delay.

Observation 3: Compared with resuming SSB transmission after completion of SCell activation, on demand-SSB transmission can achieve a better tradeoff between network energy saving and system performance.

Proposal 1: On-demand SSB SCell operation should be supported for at least scenario #3, including both SCell activation procedure and activated SCell.


	[7] vivo
	Proposal 1: For on-demand SSB SCell operation, support Scenario #2, i.e., SCell is configured to a UE but before the UE receives SCell activation command.

Proposal 2: For Scenario #3, only support on-demand SSB operation during the SCell activation procedure. 

Proposal 3: For Scenario #3, after SCell is activated, periodic always-on SSB transmission is assumed and no additional on-demand SSB is triggered.


	[9] OPPO
	Observation 1: When SCell does not have always on SSBs, the gNB can have full flexibility to transmit/not transmit SSB in the configured SMTC window before transmitting SCell activation command, which is beneficial for network energy saving. Scenario #3 is favor of this situation.
 
Proposal 2: Support Scenario #3 for on-demand SSB SCell operation.

Observation 2: Triggering on-demand SSB operation before receiving SCell activation command can have negative impact on the flexibility currently inherited in RRM procedure. The legacy UE RRM behavior can allow gNB to gain from energy saving by not transmitting the SSB in the SMTC window without the need of informing the UE of the absence of the SSB. 

Observation 3: Allowing to trigger on-demand SSB before receiving SCell activation command cannot bring additional network energy saving gain, but it may increase the UE complexity, if further CSI report would be introduced before receiving SCell activation command.

Proposal 3: Do not support Scenario #2 for on-demand SSB SCell operation.


	[10] CATT
	Proposal 2: For Case#1 (no always-on SSB on the cell), support the following scenarios for on-demand SSB SCell operation:
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command
· Scenario #3: After UE receives SCell activation command and before SCell activation completes
· Scenario #3-1: After SCell activation is completed

Proposal 3: For Case#2 (always-on SSB is periodically transmitted on the cell), support the following scenarios for on-demand SSB SCell operation:
· Scenario #2: After SCell is configured to a UE but before the UE receives SCell activation command
· Scenario #3: After UE receives SCell activation command and before SCell activation completes


	[11] Samsung
	Observation 1: The division of scenarios is from UE’s perspective, and on-demand SSB transmitted in one scenario for a first UE can be any scenario for a second UE.

Observation 2: The transmission of on-demand SSB is cell-specific, and may impact other UEs supporting the feature of on-demand SSB in the cell for particular scenarios.

Proposal 1: The transmission of on-demand SSB, no matter supported for which scenario, shall not impact the transmission of periodic SSB (either from the SCell or from a reference cell for SSB-less SCell) in all scenarios.

Proposal 2: Support on-demand SSB transmission and gNB/UE trigger in both Scenario #2 and Scenario #3 (including Scenario #4 - after SCell is activated): 
· A unified design shall be targeted for supporting them in multiple scenarios.
· Periodic SSB transmission on the SCell, if any, is not impacted by the on-demand SSB transmission.


	[13] Mavenir
	Propose 2: Scenario #2 and Scenario #3 both should be supported for case 1 and case 2.


	[15] CMCC
	Proposal 7: For on demand SSB SCell operation in Scenario #2, no need to support gNB triggering on-demand SSB using new signaling different from SCell activation/deactivation command.


	[16] InterDigital
	Observation 1: Since the Scell can be transitioned to dormant mode (e.g. SSBs are transmitted with long periodicity) after Scell activation is completed, triggering OD-SSB transmission can be beneficial to improve synchronization, timing reference and AGC at the UE

Proposal 1: On-demand SSB is transmitted in the following scenarios:
· SCell is configured to a UE but before the UE receives SCell activation command (Scenario #2)
· After UE receives SCell activation command (Scenario #3)

Proposal 2: On-demand SSB transmission can be triggered after Scell activation is completed


	[17] Xiaomi
	Proposal 2: On-demand SSB could be applied to both scenario#2 and scenario#3.


	[18] Transsion
	Proposal 3: It is recommended that SCells for which activation has been completed also support on-demand SSB transmission.


	[23] Fujitsu
	Proposal 2. In the case where there is no always-on SSB, the following scenarios can be considered for on-demand SSB SCell operation. 
· Scenario #2: After SCell addition but before SCell activation
· On-demand SSB can be used for performing measurement on the SCell
· Scenario #3-1: During SCell activation
· On-demand SSB can be used for SCell activation
· Scenario #3-2: After SCell activation procedure is completed
· On-demand SSB can be used for RRM measurement, beam tracking, etc.

Proposal 3. In the case where always-on SSB is periodically transmitted in the SCell, on-demand SSB can be applied for Scenario #3-1 (during SCell activation procedure) for fast SCell activation.


	[24] Apple
	Proposal 1: Scenario #2 (SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)) is prioritized for further discussions. Scenario #3 (After UE receives SCell activation command (e.g., as defined in TS 38.321)) is deprioritized. 
· Scenario #2 is further categorized to two operations: (1) timing of network triggering signaling and (2) timing UE assumes OD-SSB transmission, before SCell activation command
· Network triggering to terminate OD-SSB transmission is also supported.
· Support the following application times:
· Application time A from network triggering signaling for OD-SSB transmission to UE assumption of OD-SSB transmission
· Application time B from network triggering signaling for OD-SSB termination to UE assumption of OD-SSB termination
· Preclude at least the case in Scenario #3 where both network triggering for OD-SSB and UE assumption of OD-SSB transmission are after SCell activation command


	[28] ETRI
	Proposal 1: It is proposed to consider both Scenario #2 and #3 for future discussion for on-demand SSB SCell operation.
· In case of Scenario #3, the case after completion of SCell activation can be precluded.


	[29] CEWiT
	Observation 2: SSBs are needed for measurements at the UE both before and after the UE receives SCell activation command.

Proposal 7: Support on demand SSB operation for both scenario 2 and scenario 3.


	[30] LG Electronics
	Proposal #1: RAN1 to consider both of Scenario #2 and #3 for on-demand SSB SCell operation. 
· Scenario #3 can be divided into 3A and 3B where Scenario #3A is during SCell activation and Scenario #3B is when SCell activation is completed.


	[31] KDDI
	Observation 1: The SSB can be skipped or the SSB periodicity can be made longer when the Scell is activated.

Observation 2: The on-demand SSB Scell operation when the Scell is activated should be included in the discussion, particularly considering UEs’ expected traffic load changes or variations in UE mobility.

Proposal 1: The on-demand SSB Scell operation when the Scell is activated should be considered as a potential scenario.


	[33] NTT DOCOMO
	Observation 4:
· On-demand SSB is beneficial during SCell activation procedure to avoid both long activation delay and high NW energy consumption.


	[34] Ericsson
	Observation 3: On-demand SSB provision can be beneficial both before and after sending SCell activation command.

Proposal 5: On-demand SSB can be provided for a UE in a configured SCell, irrespectively of whether UE has received SCell activation command or not.


	[37] CAICT
	Proposal1：Both Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321) and Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)  need to be supported for SSB Scell operation, and Scenario #3 is the first preference.




	Agreement (RAN1#116)
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



[Moderator’s note] Company views for two scenarios in the above RAN1 agreement are as follows.
· Support both Scenarios #2 and #3: Nokia, Huawei, Intel, Samsung, Mavenir, InterDigital, Xiaomi, Fujitsu, LG Electronics, CAICT, CATT
· At least support Scenario #3: ZTE, KDDI
· Do NOT support Scenario #2: OPPO, CMCC
· Do NOT support the case where SCell activation is completed: vivo, ETRI
· De-prioritize Scenario#3: Apple
Given the majority view of supporting both of Scenarios #2 and #3, Proposal #2-1 can be made.

Proposal #2-1 (Activation scenario):
· For the following identified scenarios (as per RAN1#116 agreement), both Scenario #2 and Scenario #3 can apply to on-demand SSB SCell operation.
· 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

Companies are encouraged to provide views on Proposal #2-1. If some scenarios need to be excluded or de-prioritized, please provide the reason why.
	Company
	Views

	Futurewei
	Support

	CMCC
	Do not support Scenario#2, since we do not see clear motivation but with the risk that the triggering signalling may be out of scope. WID clearly states that ‘Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)’. If Scenario #2 is included, we should at least add the following sub-bullet for Scenario #2 to make sure the enhancements are within the WID scope.
The triggering method(s) for Scenario#2 should be selected from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling

	Xiaomi
	Support.

	Google
	Support

	Spreadtrum
	Supportive

	Panasonic
	Support

	InterDigital
	Support

	Vivo
	Do not support. If SCell activated, UE should assume periodic SSB transmission for sync, AGC, etc. as legacy. Actually, all these behaviors are related to RAN4, if companies still insist the on-demand SSB operation after SCell activation, RAN4 should make the final decision, not RAN1.
· 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 UE at least assumes periodic SSB transmission after SCell is activated


	ETRI
	Even though we prefer to exclude the case that the activation is completed, we can follow the majority’s view.

	China Telecom
	Support.

	LGE
	Support the proposal #2-1. But, additionally, it is preferred that Scenario #3 is divided into before and after the activation is completed (e.g. 3A or 3B)

	Intel
	Support.

	CEWiT
	Support.

	Lenovo
	[bookmark: OLE_LINK1]Support. Scenario #3 should be further clarified since it actually contains two phases, i.e., before activation being completed and after activation being completed.

	Qualcomm
	The intention of this proposal is not clear to us. Furthermore, whether both or one of scenarios is needed depends on SSB transmission cases. For example, for SSB transmission case 1 (i.e., no always-on SSB), OD-SSB should be transmitted in both scenarios #2/#3. On the other hand, for SSB transmission case 2 (i.e., with always-on SSB), there is no strong need to have OD-SSB transmitted in Scenario #2 while there is at least strong need to have OD-SSB transmitted during Scell activation period (i.e., after UE receives Scell activation and before Scell activation is completed) for fast Scell activation. Furthermore, “can apply to on-demand SSB Scell operation” should be clarified – From our understanding, this discussion is related to when on-demand SSB can be transmitted. Hence, we propose the following modified proposal:

· For on-demand SSB Scell operation, on-demand SSB can be transmitted in 
· Scenario #2 and Scenario #3 for Case #1 (no always-on SSB on the cell)
· Scenario #3A for Case #2 (Always-on SSB is periodically transmitted on the cell)
· Scenario #3A: after UE receives Scell activation command until Scell activation is complete.
· FFS: whether on-demand SSB is transmitted in Scenario #3B (i.e., Scell is activated)   

	DCM
	Support both scenarios.

	Sharp
	Support, in principle. For Scenario #3, it should be clarified whether sleep of SSB transmission after SCell activation completion is allowed or not, first.

	Sony
	Support.

	Nokia, NSB
	Support both scenarios

	Apple
	We do not support Scenario #3 and agree with vivo. We propose the following based on vivo’s comment:

· For the following identified scenarios (as per RAN1#116 agreement), both Scenario #2 and Scenario #3 can apply to on-demand SSB SCell operation.
· Scenario #2: SCell is configured to a UE but before the UE receives SCell activation command (e.g., as defined in TS 38.321)
· Both OD-SSB triggering signaling and OD-SSB transmission before SCell activation command
· FFS: Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321)
· UE at least assumes periodic SSB transmission after SCell is activated
· Scenario #3A: OD-SSB triggering signaling before SCell activation command and OD-SSB transmission after SCell activation command
· This does not preclude SCell for which activation is completed
· Do not support Scenario #3B (Both OD-SSB triggering signaling and OD-SSB transmission aAfter UE receives SCell activation command) (e.g., as defined in TS 38.321)


	Samsung
	We support the proposal with the clarification that “Periodic SSB transmission on the SCell, if any, is not impacted by the on-demand SSB transmission.”, in order to avoid the impact to legacy RRM behavior. 

	ZTE, Sanechips
	We have some concerns on scenario #2, but we fine with the first sub-bullet as Qualcomm proposed.
· For on-demand SSB Scell operation, on-demand SSB can be transmitted in 
· Scenario #2 and Scenario #3 for Case #1 (no always-on SSB on the cell)

As for scenario 3b, we think it is needed, e.g., case 2 may work for scenario 3b.


	Huawei / Hisilcion
	Support

	Fujitsu
	We share the same view as Qualcomm that the applicability of on-demand SSB depends on whether there is always-on SSB. We support the modified proposal by Qualcomm.



Proposal #2-1a (Activation scenario and SSB case):
	· 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
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell



For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB SCell operation can be triggered for the following scenarios/cases:
· Scenario #2 and Case #1
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· Concerns
· CMCC: Could be a risk to get out of the scope of WID stating that ‘Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)’
· Scenario #2 and Case #2
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· Concerns
· CMCC: Could be a risk to get out of the scope of WID stating that ‘Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)’
· Qualcomm: No strong need
· ZTE
· Handled in AI 9.5.3?
· Scenario #3A and Case #1
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· Concerns
· vivo and Apple: UE should assume periodic SSB transmission
· Scenario #3A and Case #2
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· Concerns
· Handled in AI 9.5.3?
· Scenario #3B and Case #1
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· Concerns
· vivo and Apple: UE should assume periodic SSB transmission
· Scenario #3B and Case #2
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· Concerns
· Handled in AI 9.5.3?
· Notes:
· Scenario #3A refers to “After UE receives SCell activation command (e.g., as defined in TS 38.321) until SCell activation is completed”
· Scenario #3B refers to “After SCell activation is completed and SCell is activated”
· For discussion purpose, always-on SSB is defined as the SSB transmission which is always transmitted before/during/after SCell activation operation. (from vivo)
· For discussion purpose under AI 9.5.1, always-on SSB is SSB defined up to Rel-18 specifications.
· It is up to gNB implementation in which scenario/case on-demand SSB is triggered. (to address comment from NTT DOCOMO)
· Timing for on-demand SSB transmission will be separately discussed. (to address comment from Apple)
· Periodic SSB transmission on the SCell, if any, is not impacted by the on-demand SSB transmission. (to address comment from Samsung)
· [Periodic SSB transmission is assumed by UE after SCell activation is completed and SCell is activated.]
· [For a UE supporting on-demand SSB operation on a SCell, at least for Case #1, AGC, synchronization, and measurement for the SCell will not be impacted due to on-demand SSB operation from the UE perspective, after SCell is activated.]
· FFS: Scell activation reliability and RRM measurement/reporting based on on-demand SSB, for Case #1 (to address concern from Qualcomm)

Companies are encouraged to provide views on Proposal #2-1a.
	Company
	Views

	
	

	
	




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

	Company
	Views

	[1] Nokia
	Proposal 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 1: Currently the RAN4 RRM requirements for SSB-less SCell operation with Non-contiguous Intra-band CA scenario is under discussion. Generally, it may be quite similar to the Co-located Inter-band CA scenario.

Proposal 2: (Case-1) SSB-less SCell operation with Non-contiguous Intra-band CA scenario can be de-prioritized. Anything specified for Co-located Inter-band CA scenario can be re-used for Non-contiguous Intra-band CA scenario.

Observation 2: Practically, especially for SSB-less SCell operation with co-located FR1 Inter-band CA scenario, the receive time difference (RTD) requirement between the reference cell and SSB-less Scell may not always be fulfilled, even if the UE is reporting its capability of supporting SSB-less SCell operation with co-located Inter-band CA scenario.

Observation 3: Currently with NW operation, NW blindly configure the SSB-less SCell to the UE, where the NW does not have the prior-knowledge on whether or not the UE is able to operate properly on the SSB-less SCell with respect to the RTD requirement.

Observation 4: UE measurements, such as RTD evaluation based on NW triggered on-demand SSB transmission in SSB-less SCell, can be quite important, where the corresponding UE measurement reporting may assist the network decision to configure or not for UE operation in such an SSB-less SCell.

Proposal 3: For SSB-less operation with co-located FR1 Inter-band CA scenario, RAN1 to discuss how the UE measurement and reporting with RTD evaluation based on NW triggered on-demand SSB transmission in SSB-less SCell is done.

Proposal 15: On-demand SSB can be non-cell-defining SSB. However, for Case-2, RAN1 to clarify whether on-demand SSB can be cell-defining SSB.


	[2] Huawei
	Proposal 1: On-demand SSB SCell operation should target at least the scenario of "no always-on SSB".

Proposal 2: On-demand SSB SCell operation can support both CD-SSB and NCD-SSB.


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


	[4] Spreadtrum
	Proposal 9: Always-on SSB can be cell-defining SSB.

Proposal 10: On-demand SSB may not be cell-defining SSB. FFS: whether spec impact is needed, e.g. NCD-SSB, SSB outside sync-raster and/or SSB not associated with CORESET#0.


	[6] ZTE
	Observation 4: Case #1 brings more energy saving gain compared with case #2.

Proposal 4: Case #1 should be supported for on-demand SSB for SCell.

Proposal 5: Case #2 should be discussed in AI 9.5.3.

Observation 7: The impact of on-demand SSB operation on legacy UEs is manageable.

Observation 8: The gNB can prevent the legacy UE from accessing the cell with on-demand SSB.

Proposal 9: It is not necessary to restrict the SSBs on the on-demand SSB SCell to not cell-defining SSB.


	[7] vivo
	Observation 1: Spec effort is needed to support the SSB-less feature and on-demand SSB feature at the same time, and the benefit to support on-demand SSB in SSB-less SCell is not clear.

Proposal 4: Do not support on-demand SSB in SSB-less SCell.

Observation 2: No always-on SSB on the SCell is beneficial to the power saving of the network.


	[9] OPPO
	Proposal 1: Support Case #1 and Case #2 for on-demand SSB SCell operation.


	[10] CATT
	Observation 1: In the current system, after UE receives SCell activation command, for a known SCell, UE acquires SSB for fine time tracking. For an unknown SCell, UE acquires SSB to perform AGC, synchronization and L1 measurement report.

Proposal 1: Both of the following cases should be supported for the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation.
· Case #1: There is no always-on SSB on the cell.
· Case #2: Always-on SSB is periodically transmitted on the cell.

Proposal 4: Regarding whether CD-SSB or NCD-SSB applies for on-demand SSB and always-on SSB:
· Only NCD-SSB can be on-demand SSB.
· Both CD-SSB and NCD-SSB may be always-on SSB.

Proposal 15: On-demand SSB should not be transmitted on sync raster.


	[12] China Telecom
	Observation 1: Case #1, i.e., no always-on SSB on the SCell, is the basic case that the on-demand SSB SCell can be applied, which means there is no extra effort needed for such case as long as the on-demand SSB Scell is supported.

Observation 2: Case #2, i.e., always-on SSB is periodically transmitted for on-demand SSB SCell, can also be beneficial when the periodicity of always-on SSB is longer than that of on-demand SSB.


	[13] Mavenir
	Propose 1: case 1 and case 2 both should be supported in 3GPP.


	[14] Panasonic
	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 5: At least Case #1 (No always-on SSB on the cell) should be supported to maximize NES gain. When legacy UEs are served, SSB should be sent continuously. Additionally, whether the support of Case #2 (Always-on SSB is periodically transmitted on the cell) uses larger periodicity of SSB burst than 160 ms or not needs to be further clarified.

Proposal 6: On-demand SSB is not cell-defining SSB. Always-on SSB can potentially be cell-defining SSB if it is configured as legacy cell-defining SSB.


	[15] CMCC
	Proposal 1: For NES SCell supporting on-demand SSB SCell operation (with no always-on SSB on the cell), on-demand SSB can be CD-SSB or not CD-SSB. If on-demand SSB is CD-SSB, legacy UEs should be barred on this cell.

Proposal 2: For NES SCell with SSB adaptation in time domain and always-on SSB is periodically transmitted on the cell, always-on SSB can be CD-SSB or not CD-SSB. If always-on SSB is CD-SSB, legacy UEs should be barred on this cell.


	[16] InterDigital
	Proposal 3: UE assumes always-on SSB is not transmitted (i.e. Case #1) by the cell supporting on-demand SSB SCell operation

Proposal 4: Support on-demand SSBs as cell-defining SSBs


	[17] Xioami
	Proposal 1: On-demand SSB can be either CD-SSB or NCD-SSB.


	[18] Transsion
	Proposal 1: It is recommended that case#1 be used in CA scenario#1 and CA scenario#3; and case#2 be used in CA scenario#2 and CA scenario#4.

Proposal 2: It is recommended that there is no need to limit always-on SSB and on-demand SSB to non-cell-defining SSB.


	[19] Honor
	Observation 1: If always-on SSB is supported by the SCell, the gain of energy saving will be greatly reduced considering that there are still on-demand SSBs will be transmitted.

Observation 2: Whether the on-demand SSB is cell-defining SSB or non cell-defining SSB can be left to the network implementation.

Proposal 1: Only support case #1 no always-on SSB on the SCell which supports on-demand SSB SCell operation.


	[20] ITRI
	Observation: Both Case 1 and Case 2 can be supported in different scenarios.  
· Case 1 can be supported for the scenario(s) that UE doesn’t need to monitor/detect CD-SSB wherein the CD-SSB may be transmitted in the periodic SSB.
· Case 2 can be supported for the scenario(s) that UE needs to monitor/detect both CD-SSB and NCD-SSB wherein the CD-SSB may be transmitted in the periodic SSB, and the NCD-SSB may be transmitted in the on-demand SSB.

Proposal: Both Case 1 and Case 2 can be supported.


	[21] 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.


	[22] NEC
	Proposal 4: Discuss if Case#1 has significant gain over case#2 for down-selection of the cases.

Proposal 5: For down-selection, assumption on traffic of the NES cell should not be low.


	[23] Fujitsu
	Observation 1. Whether the SSB transmitted on a cell supporting on-demand SSB is CD-SSB or not is irrelevant, as long as it is ensured that the cell is not used as PCell.

Proposal 1. Confirm that it is up to gNB implementation on whether to configure the always-on SSB and on-demand SSB to be CD-SSB or not, if the cell is not used as PCell.


	[24] Apple
	Proposal 2: The legacy UE in IDLE/INACTIVE modes is barred in the cell supporting OD-SSB SCell operation.
· Both CD-SSB and NCD-SSB can be supported for OD-SSB, where the legacy UE is barred by ‘cellBarred’ IE in MIB.

Proposal 3: RAN1 prioritizes Case #1 (No always-on SSB on the cell) over Case #2 (Always-on SSB is periodically transmitted on the cell) for further discussions.


	[25] Lenovo
	Proposal 1: Before on-demand SSB is triggered in SCell, UE may assume that periodic SSBs are not transmitted in the deactivated SCell.


	[26] MediaTek
	Observation 4: For a UE performing initial cell search, it would search SSB on the synchronization raster as defined in 38.101-1 [4] 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 38.101-1 [4] Clause 5.4.3.

Observation 5: According to 38.300, cell-defining SSB is the SSB with an RMSI associated.

Proposal 2: As the purpose of on-demand SSB is for synchronization and measurement assistance of SCell, the triggered on-demand SSB can be without an associated RMSI (not a cell-defining SSB).

Proposal 3: The cell barring (cellBarred) of the on-demand SSB in MIB is set to “barred” if there is no always-on SSB on the cell.
· This is to prevent legacy UE doing initial attachment or camping on the cell using the on-demand SSB.


	[29] CEWiT
	Proposal 4: Support transmission of Always-on SSB with longer periodicity on the cell supporting on demand SSB.


	[30] LG Electronics
	Proposal #6: Discuss whether always-on SSB or on-demand SSB can be NCD-SSB and clarify which one of the followings is defined as NCD-SSB.
· Alt-1: NCD-SSB using Kssb values or ranges which is predefined for not configuring CORESET#0 and type0-PDCCH CSS set
· Alt-2: NCD-SSB configured as “NonCellDefiningSSB” IE in RRC message.


	[31] KDDI
	Proposal 6: RAN1 confirm that the on-demand SSB can be NCD-SSB


	[32] Qualcomm
	Observation 1: Case 2 can support proper Scell addition/removal and neighbor cell measurement. Furthermore, the legacy UEs can be also supported in the cell.

Proposal 1: Support Case 2 (always-on SSB is periodically transmitted) in a cell supporting on-demand Scell operation.
· On-demand SSB is transmitted at least during the transition period (i.e., after UE receives Scell activation command until the Scell activation is completed).
· FFS: whether on-demand SSB is also transmitted when the Scell is activated.
· Send LS to RAN4 for requirements on the number of on-demand SSB bursts to be transmitted during the transition period.

Proposal 2: RAN1 further studies mechanisms to ensure reliability of Scell activation, improve efficiency of on-demand SSB transmission, and support L3 RRM measurement/reporting for cells supporting on-demand SSB in the same/different carrier as Scell before deciding whether Case 1 is pursued.

Proposal 3: On-demand SSB is SSB that does not have associated SIB1.


	[34] NTT DOCOMO
	Proposal 1:
· Discuss how to define a cell supporting on-demand SSB used only as SCell with following approaches.
· A Cell supporting on-demand SSB is cell-barred.
· On-demand SSB is not cell-defining SSB, i.e., it is not transmitted on sync raster and not associated with RMSI.
· Support “A cell supporting on-demand SSB is cell-barred”.

Proposal 5:
· Support “No SSB TX” (Case#1) before SCell is activated (in phase#1).

Proposal 8:
· Support No SSB TX (Case#1) during SCell activation (in phase#2).


	[34] Ericsson
	Observation 1: Not transmitting always-on SSB in an SCell configured with on-demand SSB maximizes NW energy saving gains but makes the SCell unavailable to legacy UEs.

Observation 2: Transmitting always-on SSB with long periodicity (e.g., 160 ms) in an SCell configured with on-demand SSB makes the SCell available to legacy UEs but the NW energy savings are not as large as if always-on SSB are completely turned off.

Proposal 1: Support on-demand SSB SCell operation without always-on SSB in the SCell.

Proposal 2: Support on-demand SSB SCell operation where the on-demand SSB is not cell-defining.

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

Proposal 4: Study whether off-raster placement or other approaches should be used to avoid impact of on-demand SSB transmissions on legacy UEs.


	[35] Sharp
	Proposal 2: Common design for on-demand SSB triggering procedure irrespective of presence of always-on SSB transmission.




	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 



[Moderator’s note #1] Considering that most companies (except Qualcomm?) seem to agree that both of Case #1 and Case #2 are supported for on-demand SSB SCell operation, Proposal #2-2-1 can be made.

Proposal #2-2-1 (SSB case):
· Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, for the following identified cases (as per RAN1#116 agreement), both Case #1 and Case #2 can apply to on-demand SSB SCell operation.
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell

Companies are encouraged to provide views on Proposal #2-2-1. If one of cases needs to be excluded or de-prioritized, please provide the reason why. As to whether Case #2 will be handled in agenda item 9.5.1 or 9.5.3, the moderator’s understanding is that both cases will be discussed under 9.5.1 as long as those are related to on-demand SSB SCell operation.
	Company
	Views

	Futurewei
	Support

	CMCC
	We support both cases, but I remember that it was chair’s guidance in last meeting that the Case#2 should be discussed in AI9.5.3.

	Xiaomi
	Although we are open to discuss both cases, we recall that the moderation on how to handle case#2 happed in previous meeting. The following guidance is excerpted from FL summary endorsed in the last meeting(R1-2401840, Proposal 2-2a): 
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.

I am wondering whether we really need to reopen the discussion.

	Google
	Support

	Spreadtrum
	Difference b/w on-demand SSB (9.5.1) and SSB periodicity adaptation (9.5.3) need to be clarified. It seems to us that Case #2 may be a type of SSB periodicity adaptation.

	Panasonic
	Support in principle but we would like to clarify Case#2 should be discussed in 9.5.3 or here.

	InterDigital
	Support, with the understanding that Case #2 is to be handled in AI 9.5.3.

	vivo
	Not support for now. Before we agree on this proposal, we need to clarify the definition of “always on SSB”. 
There would be different understanding, #1) “always-on SSB” can be legacy periodic SSB or #2) “always-on SSB” can refer to periodic SSB transmission in a given time interval which is associated with the scenario as in the FFS point. If our first understanding is correct, we can accept the proposal; however, if the second understanding is correct, we still have concern, then we may firstly discuss whether case 1 and/or case 2 is assumed for scenario 2, whether case 1 and/or case 2 is always assumed for scenario 3… In scenario 3, after SCell is activated, we cannot apply case 1, i.e., after SCell is activated there should be always transmitted periodic SSB.

· Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, for the following identified cases (as per RAN1#116 agreement), both Case #1 and Case #2 can apply to on-demand SSB SCell operation.
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell
· Note: For discussion purpose, always-on SSB is defined as the SSB transmission which is always transmitted before/during/after SCell activation operation.


	ETRI
	We have the same understanding that Case #2 will be handled under the AI 9.5.3.

	China Telecom
	Support.

	LGE
	Two cases should be discussed. Case #2 can be also handled in AI 9.5.1. 

	Intel
	We share the understanding that Case #2 is handled under AI 9.5.3.

	CEWiT
	Support

	Lenovo
	[bookmark: OLE_LINK2]Support. Case #1 is prioritized since it brings more power saving gain.

	Qualcomm
	Similar to our earlier comment, “can apply to on-demand SSB SCell operation” is not clear – we should discuss what is the purpose of this proposal. Perhaps, a good discussion should be whether Case #1 and/or Case #2 should be supported or not.

From our understanding, Case #2 should be supported since it can support proper Scell addition/removal and neighbor cell measurement. Furthermore, the legacy UEs can be also supported in the cell. On the other hand, while Case #1 might provide higher NES gain, it might not work since it has blind on-demand SSB configuration/activation and mobility procedure may not work (no reference signal for UE to perform RRM measurement for neighboring cell in the same or different carrier as Scell if the neighbor cell supports on-demand Scell operation but is not in activated state). Additionally, the cell cannot serve legacy UEs.

We prefer keeping discussion to support Case 2 in AI 9.5.1 which handles on-demand SSB, which can facilitate discussion/common framework related to on-demand SSB to support Case 1 and Case 2.

Hence, we propose the following modified proposal:

· For on-demand SSB Scell operation, 
· Support Case #2 i.e., always-on SSB is periodically transmitted on the cell.
· For Case #1, further study mechanism(s) for Scell activation reliability and RRM measurement/reporting based on on-demand SSB.

	DCM
	Generally, we support case#1 in each scenario.

For clarification, if both cases are supported (agreed to be able to be applied to on-demand SSB operation), is it gNB implementation which case to apply?  

	Sharp
	Support. At least for triggering procedure for on-demand SSB, we prefer to have common design for both cases.

	Sony
	We support both cases. But, case#2 should be discussed under AI 9.5.3.

	Nokia, NSB
	Support. Case#2 can be discussed in 9.5.3.

	Apple
	We prefer to prioritize Case 1.

· Regarding the UE assumption on SSB transmission on a cell supporting on-demand SSB SCell operation, for the following identified cases (as per RAN1#116 agreement), both Case #1 and Case #2 can apply to on-demand SSB SCell operation.
· Case #1: No always-on SSB on the cell
· Case #2: Always-on SSB is periodically transmitted on the cell
· Note: Case #1 is prioritized over Case #2


	Samsung
	Support 

	ZTE, Sanechips
	Case #2 should be discussed in the AI 9.5.3 to avoid duplicated standardization work. Besides, we don’t think modification from vivo/Qualcomm is needed.

	Huawei / Hisilcion
	Support

	Fujitsu
	We are OK to discuss both cases, while Case #2 can also be handled in AI 9.5.1.



[Moderator’s note #2] One FFS point is whether always-on SSB and on-demand SSB are not cell-defining SSB if transmitted, and company views are summarized as follows.
· Always-on SSB
· Can be CD-SSB: Futurewei, Spreadtrum
· Can be both CD-SSB and NCD-SSB: CATT, Panasonic, CMCC, Transsion, Fujitsu
· On-demand SSB
· Can be both CD-SSB and NCD-SSB: Huawei, Futurewei, CMCC, ZTE, InterDigital, Xiaomi, Transsion, Honor, Fujitsu, Apple
· Is limited to NCD-SSB: Nokia, Spreadtrum, CATT, Panasonic, MediaTek, KDDI, Qualcomm, NTT DOCOMO, Ericsson
· With more limitations such as not on sync raster or cell-barring: CATT, MediaTek, NTT DOCOMO

Proposal #2-2-2 (CD or NCD SSB):
· For a cell supporting on-demand SSB SCell operation,
· Note: It is up to gNB implementation whether always-on SSB (if transmitted) on the cell is cell-defining SSB or notnon-cell-defining SSB.
· For on-demand SSB on the cell,
· Alt-1: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or notnon-cell-defining SSB.
· Alt-2: On-demand SSB is limited to non-cell-defining SSB.
· FFS: Further limitations to on-demand SSB (e.g., SSB not on sync raster, cellBarred in MIB set to barred)
· FFS whether always-on SSB or on-demand SSB can be configured by higher layer parameter NonCellDefiningSSB or not.

Companies are encouraged to provide views on Proposal #2-2-2. In addition, proponents of Alt-2 are requested to clarify whether non-cell defining SSB is NCD-SSB configured by higher layer parameter NonCellDefiningSSB or not.
	Company
	Views

	Futurewei
	Support the Proposal. Prefer Alt-1. Please clarify whether the Alt 2 assumes that a CD SSB is always transmitted and the NCD SSB is in addition.

	Xiaomi
	We agree we need to first clarify what kind of NCD-SSB is hold in mind among companies.
On the other hand, we don’t think there is any difference from functionality perspective between NCD-SSB and CD-SSB for a SCell. UE can receive and obtain related SIB1 information from the CD-SSB transmitted from PCell.
All in all, we support this proposal.

	Google
	Support

	Spreadtrum
	We admit there may be some cases that on-demand SSB is cell-defining SSB, but to make the discussion easy we can assume on-demand SSB is not cell-defining SSB.

	Panasonic
	We are okay with the first bullet. On the second one, although we understand Alt-1 may work by implementation but the merit is not clear to us to justify the complexity to avoid impact to legacy UEs.

	InterDigital
	In our view, we do not see clear motivation to restrict the OD-SSB to NCD SSB, given that the OD-SSBs can be applicable in multiple scenarios and cases. As such, our preference is Alt-1. 

	Vivo
	We prefer alt 1, reason as IDC

	ETRI
	Support

	China Telecom
	We prefer Alt1, reason as IDC and vivo.

	LGE
	Alt.2 is preferred. But, it is not thought that FFS is needed to be specified. NCD-SSB configured by higher layer parameter NonCellDefiningSSB is not preferred as there are some constraints (e.g. larger periodicity than CD-SSB, nonexistence with CD-SSB in active BWP) in 331 specification. 

	Intel
	This proposal is fine, we prefer Alt-1 but are fine to keep Alt-2 for now. Unfortunately, we need to be careful with the wording as “non cell-defining SSB” might not be the same as the “not cell-defining SSB” and in this case we think it should be “not cell-defining SSB”. However, in our understanding the companies target this discussion to prevent legacy UEs from camping on the Scell. To use it would be beneficial to discuss how to handle legacy UEs for both alternatives in this agreement. 

	CEWiT
	We agree with IDC that the OD-SSBs can be applicable in multiple scenarios and cases. Hence prefer Alt. 1 for both bullets.

	Lenovo
	Support. We think for both always-on SSB and on-demand SSB, it is based on gNB implementation to use CD-SSB or NCD-SSB.

	Qualcomm
	For this discussion, we suggest discussing the limitation to on-demand SSB first. Whether there is limitation to always-on SSB can be discussed later. 

On-demand SSB is expected to be bursty and likely transmitted as needed in an aperiodic or semi-persistent manner. Hence this SSB is not as useful as the cell-defining SSB that is periodically transmitted per today spec for the procedures (e.g., idle mode operations) associated with cell-defining SSB. Furthermore, WID notes “On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation.” Hence, we support Alt-2 but we don’t think FFS under Alt-2 is needed.

	DCM
	We are OK with any on-demand SSBs if on-demand SSB is not limited to non-sync raster.

Note, our original thinking was “on-demand SSB is NOT a cell-defining SSB (i.e., sync-raster, associated with SIB1) that may be different from non-cell-defining SSB (NCD-SSB) specified in Rel-17 from our understanding. Thus, the following modification would be better:
· For a cell supporting on-demand SSB SCell operation,
· It is up to gNB implementation whether always-on SSB (if transmitted) on the cell is cell-defining SSB or not non-cell-defining SSB.
· For on-demand SSB on the cell,
· Alt-1: It is up to gNB implementation whether on-demand SSB is cell-defining SSB or not non-cell-defining SSB.
· Alt-2: On-demand SSB is limited to not a non-cell-defining SSB.
FFS: Further limitations to on-demand SSB (e.g., SSB not on sync raster, cellBarred in MIB set to barred, non-cell-defining SSB specified in Rel-17)

	Sharp
	Support.

	Sony
	We support the FL’s proposal. For on-demand SSB, we prefer Alt 2 to avoid legacy UE impact.

	Nokia, NSB
	We support the proposal and prefer Alt-2

	Apple
	Support in principle, but FFS part seems already network implementation

	Samsung
	First bullet is a clarification and should a note since this is just legacy behavior, from gNB perspective. 
Second bullet, at least from RAN1 perspective, we didn’t see a need to distinguish at least from the gNB point of view, so we support Alt-1 from RAN1 perspective and whether Alt-2 is applicable from other WG can be left to other WG.  

	ZTE, Sanechips
	Alt-1 is preferred. 
And regarding the FFS, we think that it doesn’t belong the second bullet, the examples may work for alt-1.

	Huawei / Hisilcion
	Support Alt 1. 

	Fujitsu
	We are fine with this proposal, and we prefer Alt-1.



Others

	Company
	Views

	[1] Nokia
	Proposal 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 10: Based on the agreement from RAN1#116, it is understood that the common design for all applicable CA scenarios can be applied at high-level, i.e. NW triggered on-demand SSB SCell operation. But for details, depends on the CA scenarios to be considered, the purpose of applying the on-demand SSB transmission can be different for different CA scenarios, where it may lead to different signaling and procedure with respect to the on-demand SCell operation.


	[3] Futurewei
	Proposal 1: For the potential enhancements of on-demand SSB SCell operation for a UE in connected mode, consider the following use cases and support at least Use Case 1:
· Use Case 1: SCell fast activation with aperiodic SSB for a deactivated SCell for Scenario #3.
· Use Case 2: Deactivated SCell re-synchronization / RRM measurement with on-demand SSB for Scenario #2.
· Use Case 3: On-demand SSB for an activated SCell in cell DTX or cell dormancy for Scenario #3.


	[14] 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 without UE triggering.

Proposal 3: All CA scenarios A, B, C and D, i.e., intra/inter-band with and without SSB-less SCell operation, including the same or different coverage of PCell and SCell, should be supported.
· On-demand SSB DL triggering signaling applies to all the CA configurations for Scenario A, B, C and D.
· UE request/report can be optionally supported for the cases that SCell is only part of PCell coverage.

Proposal 4: The signaling/procedure design for Rel.19 on-demand SSB SCell should consider the coexistence with the Rel.18 SSB-less SCell operation.


	[22] NEC
	Proposal 13: Discuss other cases (e.g. RACH initiation upon TAT expiry) for which on-demand SSB transmission may be required.


	[33] NTT DOCOMO
	Observation 1:
· Necessary on-demand SSB properties (e.g., periodicity, the number of SSBs) may be different in CA con-figuration (e.g., contiguous/non-contiguous inter-band CA or intra/inter-FR CA) and deployment condi-tions (e.g., restrictions on QCL, power and time difference between SSB-less SCell and PCell).

Proposal 2:
· RAN1 discuss and consider necessary properties (e.g., periodicity, the number of SSBs) of on-demand SSB and potentially always-on SSB in each CA configuration and potentially with some restrictions.
· Consider if there is large NES gain (i.e., less SSB) with some feasible CA restrictions (i.e., easier than those for SSB-less SCell operation).




[Moderator’s note] Some companies (including Nokia and NTT DOCOMO) stated that different signalling/procedure or SSB properties can be considered depending on CA configurations. In addition, some companies (including Futurewei and NEC) provided additional scenarios such as cell dormancy/DTX and RACH initiation upon TA timer expiry.

Companies are encouraged to provide views if any of proposals captured above need to be considered for on-demand SSB SCell operation, in addition to proposals suggested in Sections 2.1 and 2.2.
	Company
	Views

	Apple
	We do not prefer to mix the use case between OD-SSB SCell operation with other features such as dormancy/DTX

	
	




Signalling of on-demand SSB operation

	Company
	Views

	[1] Nokia
	Proposal 4: For Scenario#2, NW may trigger the on-demand SSB transmission in SSB-less SCell for UE RTD evaluation with SCell configuration message, where configurations of on-demand SSB transmissions can be carried via SCell configuration message. 

Proposal 5: For Scenario#3, NW may trigger the on-demand SSB transmission in SSB-less SCell for UE RTD evaluation with SCell activation command, where the configurations of on-demand SSB transmissions can be carried via SCell activation command.

Observation 13: The parameter configuration and signaling enhancements of on-demand SSB may depend on the scenarios and the selected SSB burst transmissions options.

Proposal 16: Configuration details of on-demand SSB should be discussed after the scenarios and SSB burst transmission options are clarified.


	[2] Huawei
	Proposal 4: The on-demand SSB activation indication does not contain information about the future termination/modification of current triggered SSB transmission.

Proposal 6: RAN1 introduces a DL on-demand SSB activation command that contains at least the triggered cell index, and optionally, the configuration index of the triggered SSB, in the scenarios where an SCell has been configured but not indicated to be activated, or an SCell has been successfully activated. 

Proposal 7: The SCell activation command via MAC CE can be reused as the on-demand SSB activation indication when an SCell is indicated to be activated.

Proposal 8: RAN1 introduces an on-demand SSB deactivation indication.

Proposal 9: RAN1 to support L1/L2 signaling to carry the DL on-demand SSB activation/deactivation indications, e.g., a new MAC CE or a new field within DCI.


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


	[5] Intel
	Proposal 1:
· For on-demand SSB transmissions, support scenario that allows gNB to activate Scell with Scell configuration at the same time instance.


	[6] ZTE
	Proposal 2: On-demand SSB for scenario #3a can be triggered by enhanced SCell activation/deactivation signaling.

Proposal 3: For scenario #3b, a triggering signaling same with the scenario#3a can be considered.


	[7] vivo
	Proposal 8: The on-demand SSB triggering signaling should be a UE-specific signaling.

Proposal 9: For Scenario #2, DCI or MAC CE is used as the on-demand SSB transmission trigger signaling.

Observation 3: On-demand SSB trigger signaling could be transmitted simultaneously with the SCell activation command to reduce the delay of the SCell activation procedure.

Proposal 12: Use DCI or MAC CE as the on-demand SSB trigger signaling during the SCell activation procedure, to maintain a unified design for Scenario #2 and Scenario #3-1 .


	[8] Google
	Proposal 3: Support the NW to configure the activation/deactivation status on-demand SSBs by a group-cast DCI
· The UE should assume the activation/deactivation status for the on-demand SSB is based on the indicated status after the action time of the DCI until it receives another signaling to update such status


	[9] OPPO
	Proposal 4: Trigger indication for on-demand SSB SCell operation can be transmitted on the PCell or SCell.

Proposal 5: Necessary information for SSB reception can be configured in advance for non-always-on SSB SCell.


	[10] CATT
	Proposal 8: In Rel-19, a unified triggering signalling should be specified to support all the functionality of on-demand SSB. The following two options can be considered:
· Option1: New MAC-CE command
· Option2: New group-common DCI command

Proposal 9: If MAC-CE is employed as on-demand SSB triggering signalling, in addition to triggering on-demand SSB only, it should also support the functionality of activating SCell simultaneously.

Proposal 14: The SSB index or ssb-PositionsInBurst is preferred to be indicated by the on-demand SSB triggering signalling in Rel-19.


	[11] Samsung
	Proposal 4: At least one downlink trigger (e.g., L1/L2 signalling) for on-demand SSB should notify the transmission of on-demand SSB to UEs supporting the feature of on-demand SSB in the cell.


	[12] China Telecom
	Proposal 1: The on-demand SSB for SCell can be pre-configured with RRC parameter before triggering the transmission.

Observation 3: Reusing the RRC parameters of periodical SSB for on-demand SSB can be confused for UE to distinguish the configuration is for on-demand SSB or legacy periodical SSB.

Observation 4: It can be confused for UE to detect the SSB when supporting on-demand SSB and SSB-less at the same time but the on-demand SSB is not triggered if no new RRC parameters are introduced.

Proposal 3: Specific RRC parameters for on-demand SSB can be introduced.

Proposal 4: Network DL signal, e.g., DCI or MAC CE, should be considered as the trigger signal for on-demand SSB SCell operation.

Observation 5: When design the DL trigger signal for on-demand SSB SCell operation, reusing it as the SCell activation command can enhance the efficiency.

Observation 6: With RRC configuration for on-demand SSB transmitted in advance, only 1 bit is needed to trigger the transmission of on-demand SSB for each target SCell.

Observation 7: For scenarios, where the UE has received the SCell activation command, UE just need to detect the on-demand SSB on target SCell once receiving the trigger signal.  

Proposal 5: Introducing an offset for detecting on-demand SSB once receiving the DL trigger signal can be considered to save the resource and energy of UE.  

Proposal 7: Support to enhance the configuration of on-demand SSB , the following methods can be considered:
· Limited the default transmission patterns or times of on-demand SSB.
· Introduce a trigger signal and mechanism to stop the transmission of SSB.


	[13] Mavenir
	Propose 5: It is necessary to inform all UEs in this cell of the on-demand SSB configuration by GC-PDCCH/SIB1/OSI/RRC reconfiguration message.


	[14] Panasonic
	Proposal 7: When on-demand SSB is used for L3/L1 measurement before SCell activation and traffic scheduling, at least scenario #2 should be supported for both triggering signaling and SSB transmission timing. 

Proposal 8: When on-demand SSB is for L1 measurement and t/f sync before traffic scheduling, scenario #3 should be supported. Triggering signaling can be same time and within SCell activation signaling, or after UE receives SCell activation signalling. SSB transmission can be after SCell activation signaling including after SCell activation is completed.

Proposal 10: DCI based signaling should be supported for SCell SSB transmission status indication signal per serving cell. Validity period may be optionally configured for the on-demand SSB. Potential SSB periodicity switching may also be configured and supported by the DCI.


	[15] CMCC
	Proposal 3: For on-demand SSB SCell operation in Scenario #3, SCell activation command can be used to trigger on demand SSB on NES SCell.


	[17] Xiaomi
	Proposal 7: 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.

Proposal 8: 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


	[19] Honor
	Proposal 3: Define a new MAC CE rather than augmenting the existing SCell activation MAC CE which works for both scenarios 2 and 3.


	[22] 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 10: 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).


	[23] Fujitsu
	Proposal 6. Support multiple configurations of on-demand SSB and gNB to trigger the suitable one in relevant scenarios.

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


	[24] Apple
	Proposal 5: On network triggering signaling for OD-SSB SCell operation, the following options are considered for further discussions:
· Option 1: group common DCI 
· Option 2: UE dedicated MAC-CE
· Option 3: Other MAC-CE subheader, e.g. RAR


	[25] Lenovo
	Proposal 2: On-demand SSB can be triggered for a configured SCell before UE receives SCell activation command (i.e., Scenario #2). The triggering is from gNB and the candidate signalings for the triggering can be a MAC CE, a UE specific DCI or a group-common DCI.

Proposal 3: On-demand SSB of a configured SCell can be triggered by the SCell activation signaling. No separate signaling is needed for SSB triggering after UE receives the activation signaling (and before SCell activation is completed).


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

Proposal 4: For on-demand SSB triggering, use 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.

Proposal 6: 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 7: 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)


	[28] ETRI
	Proposal 6: 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.


	[30] LG Electronics
	Proposal #2: New RRC parameter is adopted to enable on-demand SSB operation for an SCell. FFS any other information that can be signaled with the new RRC parameter (e.g., SSB location/transmission pattern, etc.)

Proposal #3: Discuss signaling mechanisms (e.g., DCI, MAC CE or RRC signaling) for gNB to trigger on-demand SSB.

Proposal #4: 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 contents (e.g., SSB transmission pattern, reference cell) to be included in the SCell activation/deactivation signaling and signaling details.

Proposal #13: Discuss how to signal SSB-related parameters and SMTC configuration for Case #1 (i.e., No always-on SSB on the cell).

Proposal #16: Consider to inform whether SSB on the SCell is transmitted or not, via group-common signaling.


	[31] KDDI
	Proposal 2:  on which resources the on-demand SSB is transmitted, time instance A, time instance B depending on options of SSB transmission, periodicity of the on-demand SSB transmission, measurement coordinate with the on-demand SSB transmission, etc, can be discussed to provide to the UE via RRCreconfiguration

Proposal 3: RAN1 discuss the information which cannot be preconfigured to the UE in advance and decide to indicated those information to the UE via other messages, such as MAC CE/DCI.


	[32] Qualcomm
	Proposal 5: Introduce a new MAC-CE for joint Scell activation and OD-SSB config. indication to support Case 2.
· On-demand SSB configuration may be provided via RRC
· FFS: signaling for Case 1 if supported.


	[33] NTT DOCOMO
	Proposal 4:
· Support indication and transmission of on-demand SSB before SCell is activated (in phase#1).
· Consider group-common signalling of indication of on-demand SSB for better NES operation.

Proposal 7:
· Support indication and transmission of on-demand SSB during SCell activation procedure.
· Enhancement of SCell activation command is a starting point for the indication of on-demand SSB.
· Note: a UE configured with SCell is indicated to activate a SCell and a corresponding on-demand SSB for SCell activation by the above signaling.


	[34] Ericsson
	Proposal 6: For SCell activation scenario, a UE is informed of on-demand SSB transmission with an indication provided via UE’s active cell.

Proposal 7: UEs are informed of on-demand SSB transmissions, at least, via MAC CE signaling.

Proposal 8: Support mechanisms to start on-demand SSB transmissions on an SCell and to stop an ongoing on-demand SSB transmission.

Proposal 9: Support mechanism to switch on-demand SSB periodicity.


	[35] Sharp
	Proposal 3: At least on-demand SSB SCell operation triggering based on SCell activation command is supported.




[Moderator’s note #1] Several companies (including China Telecom, NEC, LG Electronics, Qualcomm, and Ericsson) pointed out that a UE needs to be provided with whether an SCell supports on-demand SSB operation or not, when the SCell is configured to the UE. With this regard, the following proposal can be made.

Proposal #3-1 (Pre-config):
· Introduce a new UE-specific RRC parameter to enable on-demand SSB operation for an SCell.
Companies are encouraged to provide views on Proposal #3-1.
	Company
	Views

	Futurewei
	Support

	Xiaomi
	Not sure the intention of the proposal. There are two potential ways to realize the proposed functionality:
1) An explicit signaling is introduced
2) On-demand SSB operation is implicitly enabled by the corresponding configuration, e.g., the configuration of on-demand SSB indication.
We need to first clarify whether the above two directions are covered by the proposed proposal.

	Google
	Support

	Spreadtrum
	It is OK, but RRC parameter may be postponed until we have further RAN1 discussion.

	Panasonic
	We prefer to come back to this after more details are agreed for on-demand SSB definition.

	InterDigital
	Support

	vivo
	Do you mean a RRC is used to inform the UE whether on-demand SSB is assumed or not on a given SCell? The wording seems not so clear for us.

	ETRI
	Support

	China Telecom
	Support. 

	LGE 
	Support 

	Intel
	The proposal is not very clear. It seems to suggest that the same SCell could be OD SSB for some UEs and not OD SSB for others. We agree with Xiaomi’s statement that as at this stage the UE capability regarding this feature is already available both explicit signalling or implicit signalling is possible. 

	Lenovo
	The proposal is not that clear. we suggest to revise “to enable” to “to indicate”

	Qualcomm
	It is too early to discuss RRC parameters for this feature. We suggest delaying this discussion until the baseline on-demand SSB Scell operation is clear.

Our proposal quoted in this discussion is more related to method to inform UE on OD-SSB configuration as being agreed in the below FFS:

Agreement
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE

	Sony
	Generally OK with the intention that UE should be aware and the signalling is FFS.

	Nokia, NSB
	Details of the signaling can be discussed later when further details of on-demand SSB operation are agreed. For now, it is sufficient to say that UE is provided with the information that on-demand SSB operation is used in the Scell.

	Apple
	We support the principle with the following suggestion.

· Introduce (a) new UE-specific RRC parameter(s) to enable for on-demand SSB operation for on an SCell.


	Samsung
	Just to clarify, we are supportive of RRC signalling, but there may not be a specific field for enabling on-demand SSB operation. For example, presence of any configuration for on-demand SSB can be used for indicating to enable the on-demand operation. 

	ZTE, Sanechips
	We share the view with Qualcomm.

	Huawei / Hisilcion
	We think this is needed. However, as raised by vivo, Panasonic and xiaomi, we think this can wait for RAN2 and RAN1 progress. Additionally, we think there are more to RRC configuration parameters to discuss than just enabling on-demand SSB operation. For example, disabling on-demand SSB operation. Other on-SSB configurations and parameters.  

· From RAN1 perspective, Introducetion of a new UE-specific RRC parameter to enable configure on-demand SSB operation for an SCell is needed. 
FFS parameters needed in the configuration from RAN1 perspective 



	Fujitsu
	We share the same view as some companies that clarification of this proposal is needed. As mentioned by Xiaomi, explicit and implicit indication of supportiveness of on-demand SSB can be considered. Both can be discussed at this stage of discussion.



[Moderator’s note #2] As a signalling of gNB’s triggering on-demand SSB, the following mechanisms are suggested by companies.
· RRC signaling
· LG Electronics
· MAC CE
· Huawei, ZTE, vivo, CMCC, MediaTek, Sharp, CATT, China Telecom, vivo, Honor, Qualcomm, Apple, Lenovo, LG Electronics, Ericsson, NEC
· (UE-specific or group common) DCI
· Huawei, vivo, Google, NTT DOCOMO, Panasonic, Apple, Lenovo, LG Electronics
In addition, several companies (including Huawei, China Telecom, Apple, Ericsson, CATT) suggested to introduce a signalling for the purpose of deactivating triggered on-demand SSB.

Proposal #3-2 (Signalling):
· As a signalling mechanism for gNB to trigger on-demand SSB, at least one of the followings is supported.
· [Option 1: RRC signalling]
· Option 2: MAC CE (including other MAC-CE subheader, e.g. RAR)
· FFS: whether this signalling can be used to indicate SCell activation/deactivation
· Option 3: (UE-specific or group-common) DCI
· FFS: New or legacy DCI format
· FFS whether this signalling can be used to deactivate triggered on-demand SSB
Companies are encouraged to provide views on Proposal #3-2 and preference among three options.
	Company
	Views

	Futurewei
	Support

	CMCC
	The proposal should be clarified that the signalling mechanism should be within the WID scope, since the WID clearly states that ‘Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, Scell activation/deactivation signaling)’. For gNB triggered method, we think the signalling should be the (enhanced) Scell activation/deactivation signaling. For UE triggered method (if supported), we think all the three options can be considered only when the options are taken as the confirmation signalling for the UE triggered signalling (i.e., we think the three options as stand-alone signalling without the UE triggered signalling as the preceding triggering signalling is out of scope).


	Xiaomi
	We support the proposal. Furthermore, we are also favorable to option 2 and option 3.

	Google
	We think option 1 should be removed. Current spec already supports option 1.

	Spreadtrum
	For Scenario #2, a new dynamic signaling (MAC CE or DCI) can be introduced. For Scenario #3, SCell activation could be reused.

	Panasonic
	Okay.

	InterDigital
	Generally ok with the proposal. We have a question on whether down-selection is expected on the listed options, since depending on the identified signaling mechanism a combination of the options may be needed (e.g. Option 1 and Option 2).  

	Vivo
	Prefer option 2 or 3. 
For the FFS, we need to determine whether to support on-demand SSB deactivation by signaling before the signaling details. Prefer to remove the FFS.

	ETRI
	We think this proposal is for on-demand SSB indication for a UE rather than triggering. However, anyway we support the proposal for on-demand SSB indication.

	China Telecom
	We prefer option2, which can be considered with SCell activation signaling.

	LGE 
	Option 2 is firstly, preferred, Option 3 or Option1 are secondly preferred. Especially, Option 1 can be considered in the case of that SCell configuration and SCell activation are simultaneously conducted by RRC message.

	Intel
	We support the proposal. We would like to clarify that even if the OD SSB signalling is UE specific (like for example with MAC CE) the related OD SSB are not UE specific. 

	CEWiT
	Ok with the proposal.

	Lenoov
	[bookmark: OLE_LINK6]Fine with the proposal. To move forward, option 1 can be excluded.

	Qualcomm
	We wonder whether the discussion is related to the following FFS? If yes, the proposal should be revised to properly reflect it.

Agreement
Support on-demand SSB SCell operation triggered by gNB.
· FFS Details of associated signaling/indication/configuration provided to UE

For DCI, is it an existing or new DCI? 

	DCM
	We have similar view with Spreadtrum.

	Sharp
	Support

	Mavenir
	We support option 2&3

	Sony
	We support the proposal.

	Nokia, NSB
	These can be considered. Further discussion on scenarios and SSB burst transmission options is needed before down-selection.

	Apple
	We propose the following modification.

· As a signalling mechanism for gNB to trigger on-demand SSB, at least one of the followings is supported.
· Option 1: RRC signalling
· [bookmark: _Hlk164092440]Option 2: MAC CE (including other MAC-CE subheader, e.g. RAR)
· Option 3: (UE-specific or group-common) DCI
· FFS whether this signalling can be used to deactivate triggered on-demand SSB transmission


	Samsung
	OK with the proposal. 

	ZTE, Sanechips
	We need to clarify which scenario the signaling is used for. And for option 2, we suggest to add the FFS as sub-bullet:
Option 2: MAC CE
· FFS whether this signalling can be used to indicate SCell activation/deactivation

	Huawei / Hisilcion
	Support

	Fujitsu
	Support



[Moderator’s note #3] As contents of triggering signalling, the followings are suggested by companies.
· SCell index
· Huawei
· Time domain SSB transmission pattern (e.g., SSB indexes within on-demand SSB burst, duration of time window for on-demand SSB transmission or the number of on-demand SSB bursts, interval between on-demand SSB bursts or periodicity of on-demand SSB burst, Time offset between triggering signaling transmission and on-demand SSB transmission)
· Huawei, Fujitsu, OPPO, CATT, MediaTek, LG Electronics, Ericsson
· Frequency domain SSB location (e.g., NR-ARFCN value)
· OPPO, MediaTek

Proposal #3-3 (Contents):
· Further discuss what contents need to be included in the signalling that triggers on-demand SSB.
· SCell index
· Time domain SSB transmission pattern, e.g.,
· SSB indexes within on-demand SSB burst
· Duration of time window for on-demand SSB transmission or the number of on-demand SSB bursts
· Interval between on-demand SSB bursts or periodicity of on-demand SSB burst
· Time offset between triggering signaling transmission and on-demand SSB transmission
· Frequency domain SSB location, e.g.,
· NR-ARFCN value
Companies are encouraged to provide views on Proposal #3-3.
	Company
	Views

	Futurewei
	Support

	Xiaomi
	For SCell index, it may be needed only for the case on-demand SSB is transmitted on another cell. It should be clarified.
For frequency domain SSB location, we don’t quite understand. Further clarification is appreciated.
Furthermore, I guess the intention is to discuss the content of gNB-triggered on-demand SSB indication?

	Google
	With regard to inter-cell BM, LTM, inter-cell mTRP, we think PCI should also be added.

	Spreadtrum
	For Scenario #2, the new dynamic signaling can carry SSB indexes like SCell activation. For Scenario #3, it can be further discussed for any new fields in SCell activation.

	Panasonic
	Support.

	InterDigital
	Ok to discuss. In our view, many of the listed elements in the contents, if motivated, may be configured with semi-static signaling. 

	ETRI
	Support. At least time domain and frequency domain information are necessary.

	China Telecom
	Support to discuss all the listed parameters in general. But we think the details can be discussed after we have some further discussion on the mechanism of on-demand SSB.

	LGE
	Support to discuss all contents. Some of contents can be signaled in L3 RRC message (to enable on-demand SSB functionality), others can be indicated in L1 DCI or L2 MAC CE (if SSB transmission is triggered in L1 DCI or L2 MAC CE)

	Intel
	The OD SSB signalling need to follow the definition of the OD SSB resources. As at this point in time we did not yet agree on which options to support for OD SSB resources. Therefore, we propose to wait with this discussion till all potential option of OD SSB resources are agreed, as at this time the signalling fields can just follow the OD SSB resources options agreed. 

	CEWiT
	Support in general. For frequency domain SSB location, further clarification is appreciated.

	DCM
	Before discussion on contents of signaling, we prefer to conclude TX behavior of on-demand SSB in each scenario (and relationship b/w cases)

	Sharp
	Support for further discussion.

	Sony
	The signalling for triggering on-demand SSB looks premature to discuss. We prefer to determine configuration first, then come back to the discussion

	Nokia, NSB
	Further discussion on contents of on-demand SSB configuration and triggering is needed.

	Apple
	Most of contents in the moderator’s proposals are preferable to be included in RRC configurations (as in proposal 3-1). We suggest the following:

· Further discuss what contents need to be included in the signalling for that triggers on-demand SSB operation on SCell.
· Triggering signaling for on-demand SSB operation includes a function to indicate on which SCell OD-SSB is transmitted.
· FFS for other contents
· SCell index
· FFS whether the following information (others are not precluded) is transmitted via triggering signaling for OD-SSB transmission or via RRC configurations for OD-SSB transmission (note: in relation to proposal #3-1)
· Time domain SSB transmission pattern, e.g.,
· SSB indexes within on-demand SSB burst
· Duration of time window for on-demand SSB transmission or the number of on-demand SSB bursts
· Interval between on-demand SSB bursts or periodicity of on-demand SSB burst
· Time offset between triggering signaling transmission and on-demand SSB transmission
· Frequency domain SSB location, e.g.,
· NR-ARFCN value


	Samsung
	OK with the second the third bullet. Whether to have SCEll index can be further discussed – it could be implicitly associated with SCEll index.

	ZTE, Sanechips
	It’s too early to determine the contents included in the signaling. The proposal #3-2 and TX behavior of on-demand SSB burst can be discussed first. 

	Huawei / Hisilcion
	Support

	Fujitsu
	Support




TX behavior of on-demand SSB burst

	Company
	Views

	[1] Nokia
	Proposal 12: Option 2 and 3 are supported for further detailed discussions. Moreover, the value of Instance A and N can be configurable in the SCell configuration message or SCell activation command to UE. The Instance B can also be configurable or implicitly derived based on transmission/reception of corresponding UE measurement report.

Observation 12: Option 4 is intended for Case-2 with always-ON periodic SSB transmission in SCell, where the NW triggers on-demand denser SSB transmission with shorter SSB periodicity from time instance A, i.e. when NW sends SCell activation command, and later NW starts sending SSB with longer periodicity after time instance B, i.e. when NW has received UE measurement report.

Proposal 13: Option-4 can be jointly considered or merged with the agreement from AI 9.5.3 about adaptation of SSB burst periodicity in time-domain.

Proposal 14: Option 1 and Option 1A can be applicable to some scenarios and to be considered for further discussion.


	[2] Huawei
	Proposal 4: The on-demand SSB activation indication does not contain information about the future termination/modification of current triggered SSB transmission.

Proposal 5: Support the combination of Option #2 and #4 in Agreement #5 as follow:
· 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 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.
In which time instance A can be defined as the time when a UE receives an on-demand SSB activation indication. Time instance B can be defined as the time when either a UE receives an on-demand SSB deactivation indication, or a UE receives new on-demand SSB activation indication of which carried information is different with the prior one, or a pre-defined timer has expired.


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


	[4] Spreadtrum
	Proposal 7: For Scenario #2, Option 1 can be supported.

Proposal 8: For Scenario #3, Option 1A, Option 2 and/or Option 3 can be supported.


	[6] ZTE
	Observation 5: If UE assumes that on-demand SSB burst(s) is periodically transmitted from time instance A, gNB may hardly harvest network energy saving gain.

Proposal 6: Option 1 should be justified from NES perspective; otherwise, it should be de-prioritized.

Observation 6: 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 7: Option 4 should be incorporated in AI 9.5.3.

Proposal 8: Option 1A, Option 2 and option 3 can be down-selected for further discussion.


	[7] vivo
	Proposal 6: For Scenario #2, 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.

Proposal 7: Time instance A and transmission time N are indicated to UE by NW.

Proposal 10: During the SCell activation procedure, 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.

Proposal 11: Time instance A is determined by the transmission time of on-demand SSB trigger signaling, the processing time of trigger signaling and the HARQ-ACK processing time.


	[9] OPPO
	Proposal 7: Consider Option 2 or Option 3 for SSB burst(s) triggered by on-demand SSB SCell operation.


	[10] CATT
	Proposal 11: For SSB burst(s) triggered by on-demand SSB SCell operation, the following options are preferred for further study:
· 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.

Proposal 12: For SSB burst transmission, the time instance A is determined by the first potential SSB burst, which is after a timing offset from the HARQ-ACK of the NW triggering signalling.

Proposal 13: For SSB burst transmission, the time instance B could be associated with predefined SSB termination events.


	[11] Samsung
	Proposal 6: For the transmission pattern of on-demand SSB, prioritize Option 2 and Option 3 and further discuss their details.


	[14] Panasonic
	Proposal 9: The on-demand SSB option applicability in different scenarios and cases described in table 2 should be discussed and supported.


	[15] CMCC
	Proposal 4: For on-demand SSB SCell operation in Scenario #3, the on-demand SSB triggered by SCell activation command can be SSB with normal periodicity (e.g., 20ms) or SSB with dense periodicity (e.g., 5ms) followed by normal periodicity.

Proposal 5: For on-demand SSB SCell operation in Scenario #3, after SCell activation is completed, the on-demand SSB shall not be turned off until UE receives the SCell deactivation command, but the periodicity of on-demand SSB can be adapted by leveraging the SSB adaptation scheme discussed in AI 9.5.3.

Proposal 6: Regarding the options for SSB burst(s) triggered by on-demand SSB SCell operation in scenario#3, Option 1A, Option 4, Option 2/3+1A can be considered.


	[16] InterDigital
	Proposal 5: RAN1 to prioritize the following options for OD-SSB transmission:
· 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 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. FFS: A, N values.


	[17] Xiaomi
	Proposal 3: Defer the following discussion until triggering message is nailed down.
· Application timing between NW triggering message and on demand SSB transmission
· SSB transmission behaviour after on-demand SSB is triggered.


	[18] Transsion
	Proposal 4: It is recommended that on-demand SSB should be a periodic signal.

Proposal 5: It is recommended that on-demand SSB burst(s) transmitted N times after time instance A can be supported.


	[19] Honor
	Proposal 4: Support option 3 that on-demand SSB burst(s) is transmitted N times for both scenario #2 and scenario #3.


	[23] Fujitsu
	Observation 2. During the scenario #2 (after SCell addition but before SCell activation) and scenario#3-2 (after SCell activation procedure is completed), periodic transmission of on-demand SSB is necessary.

Observation 3. In the Scenario #3-1 (during the SCell activation procedure), supporting aperiodic SSB transmission is beneficial to enable faster SCell activation.

Proposal 4. Consider the following as the applicable transmission options for the scenarios of on-demand SSB operation.
· Periodic SSB transmission (e.g., option 1, option 1A, option 2 and option 4) for scenario #2 (after SCell addition but before SCell activation) and scenario #3-2 (after SCell activation procedure is completed).
· Aperiodic SSB transmission (e.g., option 3) for scenario #3-1 (during SCell activation).


	[24] Apple
	Proposal 4: For SSB burst(s) triggered by on-demand SSB SCell operation, UE expects that on-demand SSB burst(s) is periodically transmitted from time instance A to time instance B. UE assumes OD-SSB is not transmitted after time instance B.
· Time instance A: After UE receives network triggering signaling for OD-SSB transmission
· Time instance B: After UE receives network triggering signaling for OD-SSB termination
· FFS application time values for A and to B


	[25] Lenovo
	Proposal 6: The time instance A from which on-demand SSB is transmitted depends on which signaling is used for triggering the SSB transmission. 
· If it is an MAC CE, the time instance A may refer to the timing defined for SCell activation. 
· If the signaling is a DCI, the time instance A may be determined based on an indication in the DCI.

Proposal 7: Support either option 2 or option 3 for SSB burst(s) triggered by on-demand SSB SCell operation.
· 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: on-demand SSB burst(s) is transmitted N times after time instance A and not transmitted after N on-demand SSB bursts are transmitted.

Proposal 8: A set of full set of SSBs (i.e., defined by ssb-PositionsInBurst) are transmitted upon triggered,
· For option 2, there should be at least K full set of SSBs transmitted within the time period between time instance A and time instance B, which fulfils AGC and DL sync. requirements. 
· For option 3, the value N is defined in terms of number of full set of SSBs.


	[28] ETRI
	Proposal 3: It is proposed to discuss further the following options for on-demand SSB transmission:
· 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.


	[30] LG Electronics
	Proposal #7: Consider the following alternatives to define time instance A. 
· Alt-1 : N slot after the slot where UE receives a signaling to trigger on-demand SSB or transmits HARQ-ACK as a response to the signaling. (e.g. N = 1 or N > 1)
· Alt-2: The first pre-configured SSB transmission occasion after UE receives a signaling to trigger on-demand SSB or transmits HARQ-ACK as a response to the signaling
· Alt-3: The time when the present Scenario(e.g. Scenario# 2) is transited to the next Scenario(e.g. Scenario# 3)

Proposal #8: Consider the following alternatives to define time instance B. 
· Alt-A: N slot after the slot where UE receives a signaling to disable on-demand SSB or transmits HARQ-ACK as a response to the signaling. (e.g. N = 1 or N > 1)
· Alt-B: The slot where on-demand SSB burst(s) transmission is completed N times or a time window starting from time instance A ends (where N or duration of time window can be configured by gNB)
· Alt-C: The time when the present Scenario(e.g. Scenario# 2) is transited to the next Scenario(e.g. Scenario# 3)

Proposal #9: Option 2 and 3 should be prioritized for On-demand SSB TX behavior    
· Option 1 is not suitable for Network Energy Saving.


	[33] NTT DOCOMO
	Proposal 6:
· Support “Semi-persistent based” TX (Option1-A) and/or “Aperiodic based” TX (Option2 or 3) before SCell is activated (in phase#1).
· Not support “Periodic based” TX (Option1 and 4) before SCell is activated (in phase#1).

Proposal 9:
· Support “Aperiodic based” TX (Option2 or 3) during SCell activation.
· Not support “Periodic based” TX and “Semi-persistent based” TX (Option1 and 1-A) during SCell activa-tion.
· FFS: Consider Option4 if “Periodic based” TX or “Semi-persistent based” is needed and configured during SCell operation after activation success (in phase#3).

Proposal 10:
For support of on-demand SSB during activated SCell operation (in phase#3), study the following options.
· Opt.I: No SSB TX during normal SCell operation in phase3.
· Opt.I-A: Only “aperiodic based” on-demand SSB just before some procedure in normal SCell operation.
· FFS: The details of normal SCell operation and corresponding necessary on-demand SSB property.
· Opt.II: Coarser SSB TX (with periodicity longer than the legacy value of 160ms).
· Opt.II-A: Coarser SSB TX + “aperiodic” on-demand SSB just before some procedure in normal SCell operation.
· FFS: The details of normal SCell operation and corresponding necessary on-demand SSB property.
· Note: If UE needs equal to or less than 160ms periodicity of SSB transmission in phase#3, there is no NES gain in phase#3.


	[34] Ericsson
	Observation 4: Regarding SSB burst(s) triggered for on-demand SSB SCell operation, all the patterns listed in the past agreement (Options 1, 1A, 2, 3, 4) can be implemented with mechanisms to start/stop on-demand SSB with a specified periodicity and mechanisms to switch periodicity.


	[35] Sharp
	Observation 1: Before considering other aspects, it should be clarified which of following two options is available for SCell operation with on-demand SSB transmission. 
· Option A: For activated SCell operation, the SSB transmission is assumed to be same as legacy SCell operation with SSB
· Option B: For activated SCell operation, the SSB transmission can be stopped or with longer periodicity than legacy SCell operation with SSB

Proposal 1: For on-demand SSB SCell operation, the SSB transmission can be stopped or less periodicity than legacy SSB SCell operation after SCell activation completion (with possibility of re-triggering of on-demand SSB transmission after SCell activation completion).

Observation 2: Before discussing the duration of triggered on-demand SSB transmission, the applicable (on-demand) SSB transmission after SCell activation completion needs to be clarified.


	[37] CAICT
	Proposal 2: For SSB burst(s) triggered by on-demand SSB SCell operation, different options may be supported depending on the supported scenarios of on-demand SSB SCell operation.




	Agreement (RAN1#116)
· 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)



[Moderator’s note] Companies’ preference among five options captured in the above RAN1 agreement is as follows.
· Option 1
· Supported by Nokia, Spreadtrum, Panasonic, InterDigital, Apple (with Option 1/1A/2 combined)
· Objected by Huawei, ZTE, OPPO, CATT, ETRI, LG Electronics
· Option 1A
· Supported by Nokia, Futurewei, Spreadtrum, CATT, Panasonic, CMCC, InterDigital, Apple (with Option 1/1A/2 combined), ETRI
· Objected by OPPO
· Option 2
· Supported by Nokia, Huawei, Futurewei, Spreadtrum, OPPO, CATT, Samsung, Panasonic, CMCC (combined with Option 1A), InterDigital, Apple (with Option 1/1A/2 combined), Lenovo, ETRI, LG Electronics, NTT DOCOMO
· Option 3
· Supported by Nokia, Futurewei, Spreadtrum, vivo, OPPO, CATT, Samsung, Panasonic, CMCC (combined with Option 1A), InterDigital, Transsion, Honor, Lenovo, ETRI, LG Electronics
· Objected by Huawei, NTT DOCOMO
· Option 4
· Supported by Huawei, Panasonic, CMCC, ETRI
· Objected by OPPO, CATT

Before discussing which option(s) will be adopted, the first issue to be resolved seems how to define time instance A which is the common factor for all options. Companies views on time instance A can be categorized as follows.
· [bookmark: _Hlk163800299]T slot after the slot where UE receives a signalling from gNB to trigger on-demand SSB or transmits HARQ-ACK corresponding to the signaling
· Supported by Lenovo, Futurewei, vivo, Apple, LG Electronics
· The slot where gNB provides with a signalling to trigger on-demand SSB
· Supported by Lenovo, vivo
· The time when the current scenario (e.g., Scenario# 2) transitions to the next scenario (e.g., Scenario# 3)
· Supported by LG Electronics
· The first transmission occasion of on-demand SSB burst T slot after UE receives a signalling from gNB to trigger on-demand SSB or transmits HARQ-ACK corresponding to the signaling, for which the transmission occasions of on-demand SSB burst are separately configured by gNB
· Supported by CATT, LG Electronics
<Figure captured from CATT’s Tdoc>
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Proposal #4-1 (Time instance A):
· For SSB burst(s) triggered by on-demand SSB SCell operation, UE expects that on-demand SSB burst(s) is transmitted from time instance A determined by one of the followings.
· Alt 1: T slot after the slot where UE receives a signalling from gNB to trigger on-demand SSB or the slot where UE transmits HARQ-ACK corresponding to the signalling
· Alt 2: The slot in which gNB indicates/configures with a signalling to trigger on-demand SSB
· Alt 3: The first transmission occasion of on-demand SSB burst T slot after the slot where UE receives a signalling from gNB to trigger on-demand SSB or transmits HARQ-ACK corresponding to the signalling
· The candidate transmission occasions of on-demand SSB burst are provided by gNB in advance.
· Alt 4: The time when the current scenario (e.g., Scenario# 2) transitions to the next scenario (e.g., Scenario# 3)
· FFS on the value of T (≥ 0) in Alt 1 and Alt 3

Companies are encouraged to provide views on Proposal #4-1 and preference among listed four alternatives.
	Company
	Views

	Futurewei
	Support. Prefer Alt 1, 2, 3. We think that Alt 4 needs a more precise wording

	Xiaomi
	We think the time behavior of on-demand SSB transmission is highly relevant to the design on triggering signaling. It is better to defer suck kind of discussion until we have a big picture on on-de-mand SSB. On the other hand, we can be flexible to discuss potential potions if we are the only company who has suck concern.

Regarding to the proposal itself, we have the following comment:
· For alt 1, the slot for HARQ-ACK transmission is an uplink slot while SSB is transmitted in downlink slot. Hence, we need to resolve this discrepancy. Maybe the wording can be updated as: ‘or the downlink slot overlapping with the last OFDM symbol where UE transmits HARQ-ACK corresponding to the signalling’
· For alt 2, ‘a signalling to trigger on-demand SSB’ includes both uplink signaling and downlink signaling?
· For alt 3, it only covers gNB-triggering mechanism for on-demand SSB. Does this mean we need to have a separate discussion for UE-triggering on-demand SSB?
Alt 4 is vague we don’t quite understand. We would like to hear more information from proponents.

	Google
	We think Alt4 should be removed.

	Spreadtrum
	Alt 2 is OK. The feedback/response for triggering signaling is not so necessary.

	Panasonic
	Okay in general for Alt 1/2/3. Alt 4 needs some clarification as it is not so clear.

	InterDigital
	Support, with preference for Alt-1 or Alt-3 given the practicality 

	Vivo
	We prefer to add Alt 1’: T slot after the slot where UE receives a signalling from gNB to trigger on-demand SSB

	ETRI
	Support with the preference with Alt 1/2/3

	LGE 
	Support with preference for all. But T should be larger than 0 in FFS, since UE cannot receive SSB in T=0 from UE perspective. 

	Intel
	In our understanding alt 1 / alt 3 needs to reference the first HARQ transmissions (irrespective of ACK or NACK) after the corresponding signal as for example MAC CE signalling could result into multiple retransmissions on the physical layer, thus the content of the MAC CE would need to change if only the last HARQ-ACK would be referenced. It also needs to be noted that alt. 4 that during RRC reconfiguration the SCell is set to active and the two time instances in Scenario #2 and Scenario #3 are at the same time. 

	CEWiT
	Okay in general for Alt 1/2/3 with preference to Alt. 1.

	Lenovo
	Fine with the proposal.

	Sharp
	Support

	Sony
	Support.

	Nokia, NSB
	One more alternative to be considered is that the slot number and the frame number of the time instance A and duration of on-demand SSB is signaled to the UE.

	Apple
	We prefer to leave unit for T (i.e. symbol, slot, etc) and the value/unit should be decided by RAN4. We propose the following:

· For SSB burst(s) triggered by on-demand SSB SCell operation, UE expects that on-demand SSB burst(s) is transmitted from time instance A determined by one of the followings.
· Alt 1: T slot after the moment slot where UE receives a signalling from gNB to trigger on-demand SSB or the slot where UE transmits HARQ-ACK corresponding to the signalling
· Alt 2: The moment slot in which gNB indicates/configures with a signalling to trigger on-demand SSB
· Alt 3: The first transmission occasion of on-demand SSB burst T slot after the slot moment where UE receives a signalling from gNB to trigger on-demand SSB or transmits HARQ-ACK corresponding to the signalling
· The candidate transmission occasions of on-demand SSB burst are provided by gNB in advance.
· Alt 4: The time when the current scenario (e.g., Scenario# 2) transitions to the next scenario (e.g., Scenario# 3)
· FFS on tThe value of T (≥ 0) in Alt 1 and Alt 3 is up to RAN4



	Samsung
	We are ok with the intention of the proposal, but details of each alt may need more offline clarification and rewording – currently the alts are overlapping with each other.

	ZTE, Sanechips
	Support with the preference with Alt 1/2/3.

	Huawei / Hisilcion
	Support Alt 1/2/3, Alt 4 needs further clarification.

	Fujitsu
	We are fine with the proposal, with preference to Alt 1/2/3.




UE-triggered on-demand SSB operation

	Company
	Views

	[4] 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 2: 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.


	[8] Google
	Proposal 1: Support UE to request the SSBs for an Scell if one of the followings occurs:
· The UE declares beam failure and cannot identify a candidate beam for the Scell
· The UE declares MPE event for the Scell
· The UE declares the L1-RSRP variation for the SSB associated with active TCI is above a threshold

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


	[9] OPPO
	Proposal 6: Support on-demand SSB Scell operation triggered by UE.


	[10] CATT
	Proposal 5: 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 6: 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 7: 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).


	[11] Samsung
	Proposal 5: Support UL WUS for UE triggered on-demand SSB.


	[12] China Telecom
	Observation 8: UL WUS from UE can be beneficial for network to determine when to trigger the transmission of on-demand SSB on Scell, but can’t be used to trigger the procedure directly.

Proposal 6: Introducing the UL WUS for triggering the on-demand SSB is be beneficial but not necessary.


	[13] Mavenir
	Propose 3: The UE-triggered method also should be supported.

Propose 4: UL wake-up signal should be transmitted at PUCCH/PUSCH.


	[14] Panasonic
	Proposal 2: When Scell is only part of Pcell coverage, the mechanism for the detection of UE existence in Scell coverage may be required. Both traffic status and UE mobility are factors to consider for on-demand SSB triggering. In this case, “on-demand” may be from UE request but the final decision of SSB ON/OFF is network.


	[15] CMCC
	Observation 1: Compared with “SR/BSR + gNB triggered on-demand SSB”, the scheme “UL WUS + on-demand SSB with or w/o gNB confirmation” may save UL transmission and BSR transmission and provide lower total Scell activation latency, but the additional network power saving gain is uncertain.

Proposal 8: For on demand SSB Scell operation in Scenario #2, the motivation and potential network power saving gain should be clarified for UL WUS triggered on-demand SSB.


	[16] InterDigital
	Observation 2: Triggering OD-SSB transmission at the time occasion expected by the UE (e.g. for making timely measurements and reporting) can reduce the Scell activation delay

Proposal 6: Support on-demand SSB Scell operation triggered by transmission of UL WUS

Proposal 7: Support using PRACH preamble on the Pcell as UL WUS for triggering OD-SSB on the Scell

Observation 3: For OD-SSB Scell operation, the conditions for triggering UL WUS can be initially discussed in RAN2. Any L1-related triggering conditions can be discussed in RAN1


	[17] 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

Proposal 4: 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 5: 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 6: 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.


	[19] Honor
	Proposal 5: Support UE triggered on-demand SSB Scell operation.

Observation 3: One way for UE triggered on-demand SSB Scell operation is to send the on-demand request via Pcell.

Proposal 6: UCI, such as new SR or MAC CE 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 7: Dedicated PRACH or SRS can be considered as the WUS sent to the Scell.


	[21] ASUSTeK
	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.

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.


	[22] NEC
	Proposal 6: Specify on-demand Scell SSB request based on the cause of UE request. 

Proposal 7: UE request for on-demand SSB on Scell may be sent via Pcell dynamically via configured PUCCH or SR resources.


	[23] Fujitsu
	Proposal 8. For UE uplink wake-up-signal, useful use case(s) need to be identified first.  


	[25] Lenovo
	Proposal 4: On-demand SSB of an Scell can be triggered by UE wake up signal/channel, and the UE wake-up signal/channel may carry an event-triggered measurement report of a Pcell (or another serving cell). The triggering happens for the cases e.g., triggering a full set of SSB transmission or triggering short periodicity SSB transmission.

Proposal 5: On-demand SSB triggered by UE can be discussed in AI 9.5.3.


	[26] MediaTek
	Proposal 5: If needed, define an UL MAC-CE which includes the UE request of on-demand SSB and cell(s) which would need the on-demand SSB.


	[27] Sony
	Proposal: RAN1 should support on-demand SSB Scell operation triggered by UE.


	[28] ETRI
	Proposal 5: It is proposed to report additional information with the request for on-demand SSB transmission.
· Details of additional information can be discussed further.


	[29] 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 for on demand SSB.

Proposal 2: 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 3: Following alternatives can be considered to provide resources of the trigger.
· Alt.1. Configured by Pcell
· Alt.2. Predefined in specification.

Proposal 5: Support gNB transmitting the on demand SSB for a duration of time after receiving the UL WUS.


	[30] LG Electronics
	Proposal #10: 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 #11: 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 #12: 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.


	[31] KDDI
	Proposal 4: On-demand SSB Scell operation triggered by UE can be supported.

Proposal 5: RAN1 address the complexities arising from on-demand SSB Scell operation triggered by UE.


	[32] Qualcomm
	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.

Proposal 4: Wake-up signal from the UE to trigger on-demand SSB transmission is not supported. Instead, RAN1 should investigate whether UE can provide information that gNB does not have to assist gNB trigger on-demand SSB transmission.


	[33] 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 or UE assistance information, and hence a mechanism for dy-namic request of SSB transmission from UE would be unnecessary.

Proposal 3:
· Not support UE triggering mechanism for on-demand SSB transmission 
· If needed, some reporting from UE e.g., as UE capability or UE assistance information is enough.


	[36] Fraunhofer
	Observation 1: In some cases, an uplink trigger for on-demand SSB is preferred. In other cases, a downlink trigger can be used.   
 
Proposal 1: RAN1 should consider and evaluate uplink triggering for on-demand SSB (uplink wake-up signal), in addition to the already agreed downlink triggering.




[Moderator’s note] Below are company views on UE-triggered on-demand SSB operation.
· Positive view: Google, OPPO, CATT, Samsung, Mavenir, Panasonic, CMCC?, InterDigital, Xiaomi, Honor, ASUSTeK, NEC, Lenovo, MediaTek, Sony, CEWiT, KDDI, Fraunhofer
· Negative view: Spreadtrum?, China Telecom?, Fujitsu, Qualcomm, NTT DOCOMO

The main argument of opponents seems to be that more information is known to the gNB than to the UE, so UE-triggered on-demand SSB operation may not be needed. However, proponents identified at least the following cases where UE has more knowledge than the gNB or UE-triggered on-demand SSB could benefit.
· UE’s mobility may result in Scell’s low quality (e.g., when its coverage is smaller than Pcell’s coverage)
· UE’s UL data arrival which can make SR procedure efficient by utilizing UE-triggered on-demand SSB
· For fast beam recovery in case of beam failure or UE-triggering beam management (as discussed in Rel-19)
· For Rel-18 SSB-less Scell scenario where gNB may not know whether some conditions (e.g., RTD ≤ 3 usec) are satisfied at UE side

Proposal #5-1 (UE-triggering):
· Support on-demand SSB Scell operation triggered by UE.
· It is up to gNB whether to transmit on-demand SSB after receiving UE’s request.
· FFS on details of UL signalling to trigger on-demand SSB
Companies are encouraged to provide views on Proposal #5-1.
	Company
	Views

	Futurewei
	Support

	Xiaomi
	Support.

	Goolge
	Support

	Spreadtrum
	Not necessary. Pcell can control well enough.

	Mavenir
	Support.

	InterDigital
	Support

	Vivo
	Not support. For reception of UL signaling, NW would spend more energy, the NES benefit is not clear.

	ETRI
	Support

	China Telecom
	We support the operation triggered by UE.

	LGE
	It should be reconsidered that on-demand SSB can be only triggered by gNB. There can be a case that UE needs on-demand SSB although gNB assumes that UE does not need on-demand SSB in a specific Scenario. For instance, if UE needs to request on-demand SSB in Scenario #3 based on UE consideration, UE-triggered on-demand SSB can be considered. 

	Intel
	Support. We assume the FFS should be “on details of UL signalling to trigger OD SSB” and the 30 is just a typo and should be an “s”. 

	CEWiT
	Support

	Lenovo
	Support

	DCM
	Not support at this stage. 
From our perspective, usecases#1-3 listed above are more like to support new UE-initiating procedures such as “UE-initiating measurements/mobility”, “UE-initiating SCell activation” or “UE-initiating BM” which clearly beyond the on-demand SSB operation.
On usecase#4, we think SSB-less restrictions are taken care about when NW deploys cells. So, basically, SSB-less SCell can be deployed only when there is a reference cell which meets the SSB-less SCell restrictions for all UEs within the area.

	Sony
	Support.

	Nokia, NSB
	Network triggered on-demand SSB transmission should be prioritized in RAN1 discussions.

	Apple
	We think the use cases provided here seem not clear enough. Please see our comments. It will be good if the proponents can clarify more.


· UE’s mobility may result in Scell’s low quality (e.g., when its coverage is smaller than Pcell’s coverage)
>> Not sure why it is critical. Radio link is maintained via PCell
· UE’s UL data arrival which can make SR procedure efficient by utilizing UE-triggered on-demand SSB
>> Not sure how OD-SSB operation is more efficient than SR procedure
· For fast beam recovery in case of beam failure or UE-triggering beam management (as discussed in Rel-19)
>> Basic operation for BFD/R is based on CSI-RS. Not sure if SSB based BFD/R is critical
· For Rel-18 SSB-less Scell scenario where gNB may not know whether some conditions (e.g., RTD ≤ 3 usec) are satisfied at UE side
>> It is UE’s responsibility to keep MRTD. TRS should be used to maintain time/frequency sync (there will be TRS always in connected mode).


	Samsung
	Support.

	ZTE, Sanechips
	The UE triggering needs to be further discussed only with the scenario after the SCell is activated. Therefore, the proposal #5-1 can be discussed after the on-demand SSB scenario is determined.

	Huawei / Hisilcion
	Do not support. We do not see a benefit of UE sending UL WUS signaling to ask for an SSB which could serve all the UEs in the cell. No foreseen NES benefit nor valid useful use cases. 


	Fujitsu
	We think that it is too early to support UE triggered method at this stage, given by the benefit and necessity for above listed use cases need further clarifications.




Further details on on-demand SSB operation

	Company
	Views

	[1] Nokia
	Observation 11: Any change to SSB structure impacts the existing SSB implementation both at network and UE side.

Proposal 11: RAN1 to confirm that the on-demand SSB solutions will not impact the SSB structure.


	[5] Intel
	Proposal 3:
· On-demand SSB should enable or aid (at least) RRM measurement for Scells after Scell configuration.


	[7] vivo
	Proposal 5: To support on-demand SSB operation, further discuss the collision between on-demand transmission and other transmissions.


	[8] Google
	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.


	[10] CATT
	Proposal 10: For a cell, whether to allow multiple activated on-demand SSBs being active at the same time needs to be further studied.


	[11] Samsung
	Proposal 3: SSB structure for the on-demand SSB maintains the same as legacy.


	[12] China Telecom
	Proposal 2: If exists, periodical SSB should be suspended when the on-demand SSB is triggered.

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

Proposal 9:  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

Proposal 10: Further study whether/how to optimize SCell release procedure with taking SSB ON/OFF into consideration.


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


	[22] NEC
	Proposal 8: For collision handling between always-on and on-demand SSB burst(s), consider always-on SSB may have higher priority than on-demand SCell SSB request. 

Proposal 9: Define dropping rule for multiple UEs’ on-demand SSB requests to maximize network energy saving.

Proposal 11: Send LS to RAN2 asking the requirements for SCell SSB measurements for RRM considering both periodic and event-triggered reporting.

Proposal 12: 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 14: UE may repeat the on-demand SSB request a configurable number of times before triggering the SCell On-demand SSB Failure indication.

Proposal 15: 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

Proposal 16: RAN1 to discuss PDSCH rate matching around on-demand SSB.


	[23] Fujitsu
	Proposal 5. Modification of SSB pattern or SSB structure is deprioritized for Rel.19 on-demand SSB.


	[26] MediaTek
	Proposal 8: 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.


	[28] ETRI
	Observation 1: SCell activation/deactivation is just to inform the UE of SCell activation/deactivation not triggering SCell to transmit on-demand SSB.

Proposal 2: It is proposed to support backhaul signaling as a triggering method for on-demand SSB transmission.

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.


	[29] CEWiT
	Proposal 6: Support study on UE behavior in case of no response from gNB after UL WUS transmission.


	[30] LG Electronics
	Proposal #5: Discuss how to handle the case where synchronization acquisition is problematic after UE receives SCell activation/deactivation signaling.

Proposal #14: 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 #15: 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 #17: Consider to deactivate SSB transmitted based on on-demand SSB procedure during cell DTX non-active period.


	[32] Qualcomm
	Proposal 2: RAN1 further studies mechanisms to ensure reliability of Scell activation, improve efficiency of on-demand SSB transmission, and support L3 RRM measurement/reporting for cells supporting on-demand SSB in the same/different carrier as Scell before deciding whether Case 1 is pursued.


	[33] NTT DOCOMO
	Observation 3:
· On-demand SSB before SCell is activated can be used at least for L3 measurement.
· FFS: other use case and motivation than L3 measurement in phase 1.




[Moderator’s note #1] At least six companies (including Intel, Xiaomi, NEC, LG Electronics, Qualcomm, NTT DOCOMO) suggested to discuss/study L1/L3 measurement based on on-demand SSB in accordance with WID (in the NOTE “On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.”). Thus, Proposal #6-1 can be made.

Proposal #6-1 (RRM):
· For a cell supporting on-demand SSB SCell operation,
· L1 and/or L3 measurement based on on-demand SSB is supported for the cell.
· FFS further details on L1 and/or L3 measurement

Companies are encouraged to provide views on Proposal #6-1.
	Company
	Views

	Futurewei
	Support

	Xiaomi
	We support the proposal. It is straightforward and feasible for a UE to conduct measurement based on on-demand SSB. On the other hand, L1/L3 measurement is the fundamental procedure to guarantee system performance. It may or may not be impacted by on-demand SSB operation.

	Google
	Support

	Spreadtrum
	For case #1, there are some CA configurations that UE should rely on on-demand SSB for L1/L3 measurement. For case #2, there are some CA configurations that UE should improve L1/L3 measurement by assistance of on-demand SSB.

	Panasonic
	Okay.

	InterDigital
	Support

	Vivo
	Is it RAN4 scope ? what is next step if we agree on this proposal

	ETRI
	Support

	LGE
	Support. 

	Intel
	Support.

	CEWiT
	Support.

	DCM
	Support.
From our perspective, if scenario#2 is supported, this aspect should also considered.

	Sharp
	Support.

	Sony
	Support.

	Nokia, NSB
	Support, according to the WID on-demand SSB can be used for L1/L3 measurements.

	Apple
	Support but L3 measurement seems RAN2/4 scopes

	Samsung
	This proposal needs more discussion: it’s related to whether the on-demand SSB transmission is on top of periodic SSB or replace periodic SSB. 

	Huawei/ Hisilicon
	Support

	Fujitsu
	Support



[Moderator’s note #2] Further details on on-demand SSB operation from above proposals can be summarized as below.
· Whether to change the structure of SSB triggered by on-demand SSB operation
· NO: Nokia, Samsung, Fujitsu, xiaomi, Spreadtrum
· Whether/how to handle collision issue between SSB and other signals/channels and rate-matching issue
· vivo, Google, NEC, LG Electronics, xiaomi
· Whether/how to allow multiple activated on-demand SSBs at the same time
· CATT, NEC, MediaTeK, xiaomi
· Whether/how to allow overlapping of always-on SSB and on-demand SSB
· China Telecom, NEC, xiaomi
· Interaction with cell DTX operation
· Transsion, LG Electronics
· Whether/how to handle the case where UE cannot receive SSB after on-demand SSB operation
· NEC, CEWiT, LG Electronics, xiaomi
· Support of backhaul signaling as a triggering method for on-demand SSB
· ETRI
· UE’s completion indication
· ETRI

Please provide views on what topics among ones listed up above, if any, can be treated as high priority in this meeting.
	Company
	Views

	Xiaomi
	We add our position in the list.

	LGE
	If there are enough time in this meeting, we are open to discuss the further details. 

	CEWiT
	We add our position to Support of backhaul signaling as a triggering method for on-demand SSB also.

	Samsung
	We are in general open to the discussion other than the first one about SSB structure, but those are secondary details after we agree on the scenarios and transmission pattern. 
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Appendix: Previous agreements

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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