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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]This paper will discuss the SSB-less SCell operation.

Discussion
In RAN2#122, RAN2 agrees with further detailed work on SSB-less SCell if RAN4 confirms the feasibility of the scenario.
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.

On SSB-less SCell for inter-band CA for FR1 and co-located cells, RAN4#107 discusses the potential scenarios and achieves the following agreements.
	· Agreements
· Continue RAN4 work on the following SSB-less SCell scenarios
· [bookmark: _Hlk135992926]Scenario 1: SCell without SSB transmission and with TRS transmission
· [bookmark: _Hlk135992935]Scenario 2a: SCell without SSB transmission and without any other DL transmissions, but with UL reception at the NW side
· [bookmark: _Hlk135993166]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
· [bookmark: _Hlk135992945]Scenario 2: SCell without SSB transmission and without TRS transmission
· Send LS to RAN1/2 to check on support of Scenario 2a from RAN1/2 specifications perspective




Although RAN4 intends to inform RAN1/2 that RAN4’s work will continue on Scenario 1/2a unless negative feedback is received, there is a voice to clarify the validity of scenarios based on the WI scope. RAN#101 discusses this issue and finally excludes Scenario 2a. Regarding Scenario 1, as RAN4#108 already agrees with several requirement conditions and also considering the Rel-18 timeline, we understand that RAN2 can focus on and further discuss Scenario 1 in Rel-18. 
	Issue 1-2-1: RTD conditions for scenario 1
· Agreements
· Define requirements for RTD ≤ CP
· note: the CP corresponding to the [largest SCS across CCs or SCell SCS]
· FFS if additional requirements shall be considered for RTD ≤ 260ns
· Performance requirements (RRM and/or demodulation) need to be introduced for the scenario with RTD ≤ CP to guarantee proper performance on the SCell



[bookmark: _Toc146549028][bookmark: _Toc146790327]For SSB-less SCell, RAN2 focuses on Scenario 1.

For Scenario 1, there are proposals in RAN4 to use the TRS for SSB-less SCell activation. 
	Issue 1-2-5: TRS related
Proposal:
· Periodic TRS/A-TRS
· Proposal 1a: Periodic TRS is available for fine time/freq tracking purpose. (QC, Huawei, Apple)
· [bookmark: _Hlk145952800]Proposal 1b: A-TRS can be consider for SSB-less SCell activation (Apple, Huawei, Vivo) 
· Proposal 1c: RAN4 to clarify what type of TRS is intended for SSB-less SCell operation in Scenario 1. (Nokia)
· Whether TRS is needed for SSB-less SCell activation:
· Proposal 1: TRS monitoring is not needed for SSB-less SCell activation (i.e. 3ms SCell activation delay is achieved). (Nokia)
· Proposal 1a: RAN4 to study whether transmitting no TRS would work or not (Ericsson)
· Proposal 2: TRS monitoring is needed for SSB-less SCell activation (wherein >3ms SCell activation delay is expected). (Nokia)



In the current specs, the RRC spec already captures how to configure the TRS as well as the MAC spec captures how to use the TRS-based SCell activation. Details are shown below.
In TS 38.331
	CSI-MeasConfig ::=                  SEQUENCE {
    [omitted]
    [[
    sCellActivationRS-ConfigToAddModList-r17  SEQUENCE (SIZE (1..maxNrofSCellActRS-r17)) OF SCellActivationRS-Config-r17   OPTIONAL, -- Need N
    sCellActivationRS-ConfigToReleaseList-r17 SEQUENCE (SIZE (1..maxNrofSCellActRS-r17)) OF SCellActivationRS-ConfigId-r17 OPTIONAL  -- Need N
    ]]
}

SCellActivationRS-Config-r17 ::= SEQUENCE {
    scellActivationRS-Id-r17         SCellActivationRS-ConfigId-r17,
    resourceSet-r17                  NZP-CSI-RS-ResourceSetId,
    gapBetweenBursts-r17             INTEGER (2..31)                                                            OPTIONAL, -- Need R
    qcl-Info-r17                     TCI-StateId,
...
}


In TS 38.321
	The MAC entity shall for each configured SCell:
1>	if an SCell is configured with sCellState set to activated upon SCell configuration, or an SCell Activation/Deactivation MAC CE or an Enhanced SCell Activation/Deactivation MAC CE is received activating the SCell:
2>	if the SCell was deactivated prior to receiving this Enhanced SCell Activation/Deactivation MAC CE and a TRS is indicated for this SCell:
3>	indicate to lower layers the information regarding the TRS.
2>	if the SCell was deactivated prior to receiving this SCell Activation/Deactivation MAC CE or this Enhanced SCell Activation/Deactivation MAC CE; or
2>	if the SCell is configured with sCellState set to activated upon SCell configuration:
[omitted]



It seems that the current TRS-based SCell activation/deactivation mechanism can be reused for Scenario 1.
[bookmark: _Toc146790328]RAN2 confirms the existing TRS-based SCell activation/deactivation mechanism can be reused for Scenario 1.

[bookmark: _Toc110331317]Conclusion
We have the following proposals:
Proposal 1	For SSB-less SCell, RAN2 focuses on Scenario 1.
Proposal 2	RAN2 confirms the existing TRS-based SCell activation/deactivation mechanism can be reused for Scenario 1.
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