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Introduction
The NES WID [1] identifies the objectives for SSB-less SCell operation as follows:
	1. Specify SSB-less SCell operation for inter-band CA for FR1 and co-located cells, if found feasible by RAN4 study, where a UE measures SSB transmitted on PCell or another SCell for an SCell’s time/frequency synchronization (including downlink AGC), and L1/L3 measurements, including potential enhancement on SCell activation procedures if necessary [RAN4, RAN2]



In RAN2#122, RAN2 made the following agreements that RAN2 can further work once RAN4 confirms the feasibility of SSB-less SCell for inter-band CA for FR1:
	Agreements:
1. If RAN4 conclude SSB-less SCell for inter-band CA for FR1 and co-located cells is feasible, the signaling of intra-band CA (including RRC change on timing of SSB-less SCell and capability signaling) can be considered as its baseline. Whether other new signaling is required depends on RAN4 input.
2. If RAN4 concludes it is feasible, RAN2 can further work on at leaest the following specification impacts:
· RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
· UE capability reporting to indicate whether UE supports configuration of inter-band SCell that does not transmit SS/PBCH block.



In this contribution, we provide our views on SSB-less SCell operation.
Discussions
Supported scenarios
In RAN4#108, the following agreement was made:
	Agreements
· Continue RAN4 work on the following SSB-less SCell scenarios
· Scenario 1: SCell without SSB transmission and with TRS transmission
· Scenario 2a: SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side
· Note: No RAN1 impacts are expected, and no RAN4 requirements will be defined if the scenario is not supported from RAN1 specification perspective.
· Deprioritize RAN4 work on the following SSB-less SCell scenario
· Scenario 2: SCell without SSB transmission and without TRS transmission
· Send LS to RAN1/2 to check on support Scenario 2a from RAN1/2 specifications perspective



In RAN#101, the following conclusion was made:
	Conclusion: scenario 2a is not specified in REL-18



Therefore, only scenario 1, i.e., SCell without SSB transmission and with TRS transmission, will potentially be specified in Release 18. The TRS can be P-TRS and/or A-TRS. Note that A-TRS triggering upon SCell activation has already been supported by Rel-17 Enhanced SCell Activation/Deactivation MAC CE (fast SCell activation). If RAN4 decides to support A-TRS, Rel-17 Enhanced SCell Activation/Deactivation MAC CE can be reused without any specification impact.
If RAN4 decides to support A-TRS for SSB-less SCell operation, Rel-17 Enhanced SCell Activation/Deactivation MAC CE can beis reused without any specification impact.
Indication of the reference cell for an SSB-less SCell
In an LS from RAN4 [2], RAN4 informs RAN2 the following:
	[bookmark: _Hlk63256122]1. Overall Description:
Under the release 18 work item on network energy saving, to enable SSB-less SCell operation, RAN4 agrees to introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. RAN4 will define “by default cell” as reference cell if the indication is not provided, The reference cell means it is the timing reference and AGC source of SSB-less SCell. If the reference cell is an SCell or PSCell, it should be an activated SCell or activated PSCell. The details of the signalling are up to RAN2.
RAN4 also has agreement on SSB-less SCell. If the UE is not provided with SSB configuration (absoluteFrequencySSB) in the SCell (FrequencyInfoDL) nor SMTC configuration for the SCell, this cell is regarded as SSB-less SCell.

2. To RAN WG2 group. 
ACTION: 	RAN4 respectfully ask RAN2 to take the above agreements into account and design corresponding signaling.



RAN4 mentions two candidate formats to carry the information of a reference cell, i.e., PCI and SSB frequency. PCI ranges from 0 to 1007, and would need 10 bits. SSB frequency would typically use ARFCN-ValueNR IE, which ranges from 0 to 3279165, and would need 22 bits. If a reference cell can only be a PCell, an activated SCell, or an activated PSCell, it may be natural to useing ServCellIndex IE (of 5 bits and ranging from 0 to 31) to carry the information of the reference cell can save 5 bits compared to using PCI and can save 17 bits compared to using SSB frequency (ARFCN-ValueNR).	Comment by Emily Lai: Just to provide another wording, however it is up to you to decide which one is better.	Comment by Yen-Hua, Li: Thanks for the suggestion! I think the wording you provided is better.
For indication of the reference cell of an SSB-less SCell, using ServCellIndex can save 5 bits compared to using PCI and can save 17 bits compared to using SSB frequency (ARFCN-ValueNR).
Use ServCellIndex IEs to indicate the reference cells of SSB-less SCells.
As for the signaling type, since the reference cell may not change dynamically frequently given that Release 18 only focuses on co-located cells, it is natural to use RRC signaling to signal this information.	Comment by Emily Lai: [FYI] You can choose between 'frequently' and 'dynamically'.	Comment by Yen-Hua, Li: Thanks for the suggestion! I think “frequently” may be better here.
Use RRC signaling to indicate the reference cells of SSB-less SCells.	Comment by Thomas Tseng: It may be considered as a job of RAN2 WG. 
Can we suggest RAN1 WG this ?

anyway, it is OK to me. 

Conclusions
Based on the discussions, we have the following observations and proposals:	
1. If RAN4 decides to support A-TRS for SSB-less SCell operation, Rel-17 Enhanced SCell Activation/Deactivation MAC CE can be reused without any specification impact.
1. For indication of the reference cell of an SSB-less SCell, using ServCellIndex can save 5 bits compared to using PCI and can save 17 bits compared to using SSB frequency (ARFCN-ValueNR).
Use ServCellIndex IEs to indicate the reference cells of SSB-less SCells.
Use RRC signaling to indicate the reference cells of SSB-less SCells.
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