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1. Introduction
In the RAN#102 plenary meeting [1], a new work item on network energy savings for NR was approved for Release 19, where the working objectives on on-demand SSB SCell operation for NES are given below:

	Specify procedures and signaling method(s) to support on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. [RAN1/2/3/4]
0. Specify triggering method(s) (select from UE uplink wake-up-signal using an existing signal/channel, cell on/off indication via backhaul, SCell activation/deactivation signaling)
Note1: On-demand SSB transmission can be used by UE for at least SCell time/frequency synchronization, L1/L3 measurements and SCell activation, and is supported for FR1 and FR2 in non-shared spectrum.



In RAN1#116b [2], scenarios for on-demand SSB triggering and TX behavior of on-demand SSB burst were discussed. And the agreements were made on the related topics. In the following, we discuss several aspects of the above topics.

2. Scenarios for on-demand SSB triggering
The following agreements related to scenarios for on-demand SSB triggering were made in RAN1#116 and RAN1 #116b:

	RAN1#116:
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.
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)
1. [bookmark: OLE_LINK17]Scenario #3: After UE receives SCell activation command (e.g., as defined in TS 38.321)
1. This does not preclude SCell for which activation is completed
1. FFS: The case where SCell activation is completed
FFS: Application timing between NW triggering message and on demand 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:
1. Case #1: No always-on SSB on the cell
1. Case #2: Always-on SSB is periodically transmitted on the cell
1. FFS: Whether always-on SSB and on-demand SSB are not cell-defining SSB if transmitted.
FFS: Which scenario the above applies for 




	RAN1#116b:
Agreement
For the identified scenarios and cases (as per RAN1#116 agreement), on-demand SSB can be triggered by gNB at least for the following scenarios/cases:
· Scenario #2 and Case #1
· Scenario #2 and Case #2
· Scenario #2A and Case #1
· Scenario #2A and Case #2
· FFS: Scenario #3A and Case #1
· FFS: Scenario #3A and Case #2
· FFS: Scenario #3B and Case #1
· FFS: Scenario #3B and Case #2
· For Case #1, once on-demand SSB is triggered, its transmission is in a periodic manner.
· Note: This does not imply periodic on-demand SSB is transmitted indefinitely after triggered.
· Notes:
· Scenario #2A refers to
· “When UE receives SCell activation command (e.g., as defined in TS 38.321)”
· 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
· “When SCell activation is completed and SCell is activated” or
· “After SCell activation is completed and SCell is activated”
· For discussion purpose under AI 9.5.1, always-on SSB is SSB supported in Rel-18 specifications.
· Timing for on-demand SSB transmission (e.g. when the triggered SSB starts and ends) will be separately discussed.




According to the discussion in last RAN1 meeting, Scenario #2 relates to the duration before SCell activation command is received and after SCell is configured, Scenario #2 is defined as the time period “When UE receives SCell activation command”, Scenario #3A refers to “After UE receives SCell activation command until SCell activation is completed” and Scenario #3B refers to “When SCell activation is completed and SCell is activated” or “After SCell activation is completed and SCell is activated”, as illustrated in Fig.1.

[image: ]
Fig. 1 Illustration of different Scenarios

For Case #1, there is no always-on SSB on the cell, and for Case #2, always-on SSB is periodically transmitted on the cell. From the perspective of energy saving, the energy cost in Scenario #2A with Case #2 is higher than that in Scenario #3A with Case #1 and Case #2 and Scenario #3B with Case #1 and Case #2, while Scenario #2A with Case #2 has better performance on RRM. Scenario #3B with Case #2 is the most energy-efficient, for which on-demand SSB should be triggered by gNB.

Proposal 1：
· Scenario #3B with Case #2 is the most energy-efficient, for which on-demand SSB should be triggered by gNB.

3. TX behavior of on-demand SSB burst

The following agreement related to TX behavior of on-demand SSB burst was made in RAN1#116b:

	
Agreement
The following agreement from RAN1#116 is modified (in red)
· For SSB burst(s) triggeredindicated 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)




When the starting time, the ending time, and the periodicity of on-demand SSB are informed to a UE, the N value can be ignored. Time instance B can be decided implicitly by gNB based on the measurement result reported by UE. When the gNB receives the measurement report of the corresponding SCell, if the measured performance is good, the gNB can terminate the transmission of on-demand SSB. If the measured result is not good, the gNB can transmit on-demand SSB continually for the UE to get a better evaluation for channel estimation and synchronization, which depends on the gNB implementation.

Proposal 2：
· Time instance B can be decided implicitly by gNB based on the measurement result reported by UE.

3. Conclusion 
In this contribution, we discussed the topics on scenarios for on-demand SSB triggering and TX behavior of on-demand SSB burst, and our proposal is summarized as below: 

Proposal 1：
· Scenario #3B with Case #2 is the most energy-efficient, for which on-demand SSB should be triggered by gNB.

Proposal 2：
· Time instance B can be decided implicitly by gNB based on the measurement result reported by UE.
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