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Introduction
Based on the outcome of RAN#102 meeting, the following objectives were agreed in the WID (RP-234065):
	The objectives of the work item are the following:
1. [bookmark: OLE_LINK33][bookmark: OLE_LINK17]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. [bookmark: OLE_LINK25]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)
0. 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.
1. Study procedures and signaling method(s) to support on-demand SIB1 for UEs in idle/inactive mode, including: [RAN1/2/3]
1. Triggering method by uplink wake-up-signal using an existing signal/channel.
1. Wake-up-signal configuration provisioning to UE 
1. Note: No modification of SSB will be discussed under this objective
1. Information exchange between gNBs at least for the configuration of wake-up signal, if necessary.
1. Checkpoint for normative work in RAN#105
1. Specify adaptation of common signal/channel transmissions. [RAN1/2/3/4]
2. Adaptation of SSB in time domain, e.g. adapting periodicity 
2. Adaptation of PRACH in time domain
2. Study adaptation of PRACH in spatial domain, e.g. non-uniform PRACH resources per SSB, and specify if found beneficial
2. This study is to be done in 2Q’2024 only
2. Adaptation of paging occasions including confining the paging occasions in the time domain
3. Note: there shall be no paging latency increase
2. Note: there shall be no negative impact to legacy UEs, unless significant benefits are shown 
1. Specify the corresponding core requirements, for the above features [RAN4].


In this contribution, we will discussion the issues related to the on-demand SSB SCell operation for UEs in connected mode configured with CA, for both intra-/inter-band CA. And in our contribution, we will discussion the issues of scenarios and activation/deactivation on demand SSB operation and provide our opinions.
On-demand SSB SCell operation
[bookmark: OLE_LINK20]Use cases and scenarios
	RAN1 #116 Agreements
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
RAN1 #116bis Agreements
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.


The following agreements about on-demand SSB is achieved in RAN1 #116 [1] and 116-bis meeting [2]. There are two cases and two scenarios. Among them, case #1: no always-on SSB means SSB-less for SCell. And case #2 is equivalent to always-on SSB plus on-demand SSB. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK22]For scenario #2, it is one of the most typical scenarios that should be considered for SCell on-demand SSB. The SCell activation and on-demand SSB trigger can happen at the same time. For scenario #3, after SCell activation, on demand SSB SCell operation can be triggered to change the periodicity of SSB for network energy saving gain. In RAN1#116bis, Scenario #2 and Scenario #3 were further elaborated. Scenario #2A, Scenario #3A and Scenario #3B were introduced, and at least Scenario #2 and Scenario #2A are can be supported.
From our view, both scenarios can be supported. So, RAN2 can focus on two scenarios for further study.
[bookmark: OLE_LINK28][bookmark: OLE_LINK34][bookmark: _GoBack]Proposal 1: RAN2 can focus on scenario 2/3 and case 1/2 for further study.
Triggering Methods of on-demand SSB SCell operation
According to the WID scope, the following three candidate triggering methods will be discussed for on-demand SSB:
· Method 1: UE uplink wake-up-signal using an existing signal/channel
· Method 2: Cell on/off indication via backhaul
· Method 3: SCell activation/deactivation signaling
The method 1 is UE-triggered on-demand SSB operation. And method 2 and 3 are network-triggered on-demand SSB operation.
For method 1, UE transmits UL UWS to Pcell or Scell to trigger gNB to transmit on-demand SSB in Scell. 
For method 2, it means Pcell triggers Scell via backhaul to transmit on-demand SSB in Scell. From UE perspective, UE receives indication of on-demand SSB to be transmitted by PCell. So method 2 needs to combined with method 3 to trigger on-demand SSB operation. But method 2 is RAN3 scope. We can wait for RAN3 progress. 
For method 3, UE is informed by gNB via Scell activation/deactivation signaling that on-demand SSB is to be transmitted in Scell. It is the execution signalling for triggering on-demand SSB operation, which means that method 3 is a mandatory method and can be used in combination with method 1 or 2.
According to RAN1 #116 progress, at least the following scenarios (i.e. Scenario #2 and Scenario #3) and two case (case #1 and case #2) should be discussed. And according to RAN1 #116bis agreement, method 3 has two options (i.e. single signaling and separate signaling for on-demand SSB indication and SCell activation command).
	Agreement
For a cell supporting on-demand SSB SCell operation, further study the following options.
· Option 1: Separate signaling between legacy/existing signaling (e.g., RRC, MAC CE) providing SCell activation/deactivation and signaling providing On-demand SSB transmission indication.
· Option 2: A single signaling in which both SCell activation/deactivation and On-demand SSB transmission indication are provided.
· FFS: Details of the signaling
· Other options are not precluded.
· FFS: Details on On-demand SSB transmission indication


[bookmark: OLE_LINK1][bookmark: OLE_LINK7]For scenario 2, Scell is configured for UE but UE does not receive Scell activation. UE should consider scell as serving cell as long as Scell is configured. In this case, PCell can transmit a Scell activation/deactivation signaling to UE to activate Scell and trigger on-demand SSB operation simultaneously, that is Option 2 in RAN1 agreement. Before on-demand SSB triggering, there may be no SSB or has always-on SSB.
[bookmark: OLE_LINK30][bookmark: OLE_LINK4][bookmark: OLE_LINK2][bookmark: OLE_LINK31]For scenario 3, Scell is configured and activated. In this case, Pcell can also transmit a Scell activation/deactivation signaling to UE to modify the periodicity of SSB. And the specific signalling can reuse SCell sctivation/deactivation MAC CE, that is Option 2 in RAN1 agreement. It may need to add an indication to indicate whether on-demand SSB or Scell is activated/deactivated. Or we can introduce a new on-demand SSB activation/deactivation MAC CE to trigger on-demand SSB operation, that is Option 1 in RAN1 agreement.. And before on-demand SSB triggering, on-demand SSB configuration can be configured by RRC signalling to UE. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK3][bookmark: OLE_LINK32][bookmark: OLE_LINK16]Proposal 2： For on-demand SSB SCell operation, gNB can reuse SCell activation/deactivation MAC CE or introduce a new on-demand SSB activation/deactivation MAC CE to activate/deactivate on-demand SSB SCell operation.
[bookmark: _Ref528871418][bookmark: OLE_LINK102]Conclusions
In this contribution, we discuss the Rel-19 on-demand SSB SCell operation issues. And the proposals are given as follows:
Proposal 1: RAN2 can focus on scenario 2/3 and case 1/2 for further study.
Proposal 2： For on-demand SSB SCell operation, gNB can reuse SCell activation/deactivation MAC CE or introduce a new on-demand SSB activation/deactivation MAC CE to activate/deactivate on-demand SSB SCell operation.
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