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1
Introduction

Since green future is one of the important goals to pursue, we may study how to save network energy for mobile communication system.  In RAN#98e plenary meeting (December 2022), RP-223540 “New WID: Network Energy Savings for NR” was approved to be a working item for NR Rel-18 [1].  In RAN#102 plenary meeting (December 2023), RP-234065 “New WID: Enhancements of network energy savings for NR” was approved to be a new working item for NR Rel-19 [2].  RAN1 meeting for enhancements of network energy savings for NR was launched in RAN1 #116 [3].  During this meeting, the agreements related to on-demand SSB SCell operation were made in the following:
	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)


This contribution aims to share our opinions on potential enhancements for on-demand SSB SCell operation in RAN1 aspect.
2
Discussion
SSB burst is comprised of a set of SSBs wherein different SSBs is potentially transmitted from different beams.  UE derives information required to access the cell by SSB burst, e.g. time-domain synchronization, frequency-domain synchronization, … etc.  For a conventional NR system, SSB burst is transmitted periodically wherein its SSB periodicity is configured via RRC {5ms, 10ms, 20ms, 40ms, 80ms, 160ms}.  A default SSB periodicity is 20ms.  Therefore, for the conventional NR system, SSB is always transmitted even when data transmission is not on-going.  It will cause unnecessary energy consumption for the network when there is no data transmission to UE.  Considering preserving network energy, on-demand SSB SCell operation can be considered. And we shared our opinions related to on-demand SSB SCell operation in the following.
On-Demand SSB Transmission on SCell Operation
For SSB transmission on SCell, there are two cases for the SCell operation:  For the first case, always-on SSB transmission is not transmitted in the SCell; in other words, only on-demand SSB transmits on SCell and the conventional periodic SSB transmission is not supported in the SCell, as shown in Figure 1(a).  For the second case, both on-demand SSB and always-on SSB transmission can be transmitted in the SCell; in other words, only on-demand SSB transmits on SCell and the conventional periodic SSB transmission is not supported in the SCell, as shown in Figure 1(b).

In our opinions, the above two cases can be supported in different scenarios.  For example, 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.  In another example, 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.  Therefore, we suggest that both Case 1 and Case 2 can be supported in RAN1.
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.
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Figure 1: On-Demand SSB Transmission on SCell Operation
3
Conclusions

In RAN#102 plenary meeting (December 2023), RP-234065 “New WID: Enhancements of network energy savings for NR” was approved to be a new working item for NR Rel-19 [2].   This contribution aims to share our opinions on potential enhancements for on-demand SSB SCell operation in RAN1 aspect.  RAN1 meeting for enhancements of network energy savings for NR was launched in RAN1 #116 [3].  According to the above discussions, we have the following observation and proposal:
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.
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