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In RAN1#116 meeting, the following agreements[1] on on-demand SSB SCell operation were achieved：
	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
(Apple requested adding the above FFS)
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).



In this contribution, some views about on-demand SSB SCell operation will be discussed.
On-demand SSB SCell operation 
On-demand SSB vs. Always-on SSB
In the RAN1#116 meeting, the following consensus was reached on the on-demand SSBs and the always-on SSBs.
	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.



First, since on-demand SSB operations are applicable to all CA configurations, we list the CA scenarios discussed in RAN1#116 categorized as follows:
· CA scenario #1: Intra-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g., co-located gNB)
· CA scenario #2: Intra-band CA between the SCell and the other activated serving cell, not covered by CA scenario #1
· CA scenario #3: Inter-band CA between the SCell and the other activated serving cell, with some conditions as specified in TS 38.133 for SSB-less SCell (e.g., co-located gNB, FR1, etc.)
· CA scenario #4: Inter-band CA between the SCell and the other activated serving cell, not covered by CA scenario #3
Secondly, in CA Scenario #1 and CA Scenario #3, the Scell is able to obtain synchronization information, AGC information, etc. from the Pcell or the reference cell. Therefore, the on-demand SSB transmission in these scenarios is mainly intended to faster the activation of the Scell or to reduce the delay of synchronization for bursty services. In other words, only on-demand SSB transmission is required in these scenarios, and there is no need to maintain always-on SSB transmission in these scenarios. That is, for better achieving more efficient network energy saving, case#1 is more suitable for CA scenario #1 and CA scenario #3.
Furthermore, for CA scenario #2 and CA scenario #4, since the Scells in these scenarios cannot obtain synchronization information and AGC information from other cells, it is necessary to periodically transmit always-on SSBs in the cells. Therefore, Case #2 is more applicable to CA Scenario #2 and CA Scenario #4. In addition, to better save network energy, we can skip the always-on SSBs during on-demand SSB transmission.
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.
Regarding the issue of whether always-on SSB and on-demand SSB are cell-defining SSB, we analyze it as follows. Firstly, according to the WID, on-demand SSB is applicable to UEs that have been configured with CA and are in RRC connected mode.Therefore, when a Scell performs on-demand SSB transmission, the UE can obtain the necessary information via dedicate RRC signaling without the need to go through the PBCH. Secondly, always-on SSB transmission and on-demand SSB transmission can co-exist and will not affect the initial access of the legacy UE. Therefore, there is no need to limit always-on SSB and on-demand SSB to non-cell-defining SSB.
Proposal 2  It is recommended that there is no need to limit always-on SSB and on-demand SSB to non-cell-defining SSB.
On-demand SSB transmission based on Scell activation and deactivation status
In the RAN1#116 meeting, the following consensus was reached on the relationship between on-demand SSB transmission and Scell activation deactivation status:
	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
(Apple requested adding the above FFS)



For Scenario#3, we can not only perform on-demand SSB transmission during the Scell activation process, but also we can continue on-demand SSB transmission after the Scell activation is completed. This is mainly because there may be no traffic transmission for a period of time after the completion of the Scell activation. In this case, we may choose not to perform SSB transmission or to use always-on SSB transmission with a longer period in order to achieve network energy savings. However, once there is a DL or UL traffic burst, relying on the always-on SSB with a long period for synchronization and AGC may lead to an increase in transmission latency, and  relying on always-on SSB with longer period does not meet the requirement for network energy saving as the network may need to keep working for a long period of time during this phase. Comparatively, if we quickly achieve Scell synchronization and AGC compensation for UEs through on-demand SSBs, it not only reduces the transmission latency, but also allows the network to enter the dormant state more quickly. Therefore, in order to achieve network energy saving more effectively, we propose to continue to support on-demand SSB transmission after Scell activation is completed.
Proposal 3  It is recommended that SCells for which activation has been completed also support on-demand SSB transmission.
On-demand SSB transmission
In the RAN1#116 meeting, the following consensus was reached on the on-demand SSB Scell transmission :
	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).



First of all, from our point of view, both on-demand SSB and always-on SSB should be periodic signals follow the same time-frequency domain mapping rules. The main reason is that the SSBs are cell-level, and if the time-domain resources of on-demand SSBs satisfy different rules from those of legacy SSBs, the time-domain resources of on-demand SSBs in NES cells may conflict with the legacy SSBs in some cells, which in turn result in UE measurement and camping issues. Moreover, modifying the time domain resources occupied by the on-demand SSB will also lead to backward compatibility problems, as well as increase the burden of specification modification. Therefore, it is recommended that the time-frequency domain design of on-demand SSB should be consistent with the time-frequency domain requirements of legacy SSB.
Proposal 4  It is recommended that on-demand SSB should be a periodic signal.
Second, on-demand SSBs need to be triggered for transmission compared to always-on SSBs. Therefore, we need to discuss the time duration for which the on-demand SSB transmission should last after each trigger signal is sent. For example, we can agree on the number of times the SSB should transmit after a single trigger signal. In other words option 3 can be supported.
Finally, we would also like to discuss how we should handle the presence of always-on SSBs during on-demand SSB transmission. For example, during on-demand SSB transmissions, we can choose to cancel the transmission of the always-on SSB.
Proposal 5  It is recommended that on-demand SSB burst(s) transmitted N times after time instance A can be supported.

On-demand SSB and cell DTX
According to TR 38.864, one company's simulation results show that on-demand SSB achieves 22.0% or 43.4% base station energy savings at low loads compared to a baseline of 20ms SSB/SIB1 periodicity, for the case of with cell DTX configuration or without cell DTX configuration, respectively. In other words, on-demand SSB in conjunction with cell DTX can bring some network energy saving gain. Therefore, the feasibility of the joint use of on-demand SSB transmission and cell DTX can be studied.
Proposal 6  It is recommended that the feasibility of joint use of on-demand SSB transmission and cell DTX can be studied.
Conclusions
In this contribution,some views about on-demand SSB SCell operation are discussed, and the following proposals are made.
[bookmark: _GoBack]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.
Proposal 3  It is recommended that SCells for which activation has been completed also support on-demand SSB transmission.
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.
Proposal 6   It is recommended that the feasibility of joint use of on-demand SSB transmission and cell DTX can be studied.
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