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1. Introduction
In R18 NES WI, one objective is for inter-band SSB-less SCell.
	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 this paper, we would like to discuss potential RAN2 impact to introduce inter-band SSB-less SCell. 
2. Discussion
In R15, SCell without SSB, i.e., intra-band SSB-less SCell, is introduced and RAN2 reached following agreements in RAN2#101bis meeting.

=>
Additionally capture that if the field is absent then the UE obtains timing sync from the SpCell. Also capture that according to RAN1 agreement this is only support for the case of SCell without SSB is in the same frequency band as cell providing timing ref.
=>
TP agreed to be captured in the rapporteur CR

In RAN2, the following changes are captured in TS38.331 and TS 38.306.

	–
FrequencyInfoDL
The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon.

FrequencyInfoDL information element

-- ASN1START

-- TAG-FREQUENCYINFODL-START

FrequencyInfoDL ::=                 SEQUENCE {

    absoluteFrequencySSB                ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SpCellAdd
    frequencyBandList                   MultiFrequencyBandListNR,

    absoluteFrequencyPointA             ARFCN-ValueNR,

    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,

    ...

}

-- TAG-FREQUENCYINFODL-STOP

-- ASN1STOP


	FrequencyInfoDL field descriptions

	absoluteFrequencyPointA
Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (see TS 38.211 [16], clause 4.4.4.2). Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.

	absoluteFrequencySSB
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The CD-SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell or an SCell if applicable as described in TS 38.213 [13], clause 4.1. This is only supported in case the SCell for which the UE obtains the timing reference is in the same frequency band as the cell (i.e. the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
For cells supporting RedCap, this field corresponds to the CD-SSB.

	frequencyBandList
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology (SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).


	Conditional Presence
	Explanation

	SpCellAdd
	The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need S.


UE capability related SCell without SSB is captured in TS38.306.
	csi-RS-MeasSCellWithoutSSB

Defines whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support scellWithoutSSB.
	FS
	o
	N/A
	N/A

	scellWithoutSSB

Defines whether the UE supports configuration of SCell that does not transmit SS/PBCH block. This is conditionally mandatory with capability signalling for intra-band CA but not supported for inter-band CA.
	FS
	CY
	N/A
	N/A


For SCell without SSB in Rel15, UE obtains the timing reference is in the same frequency band as the cell (i.e., the SpCell or the SCell, respectively) from which the UE obtains the timing reference.
In Rel18, the UE will obtain the timing reference from an inter-band serving cell. However, the performance may be different if the space between SSB-less SCell and target serving cell from which the UE obtains the timing reference is different. Furthermore, the Async CA is introduced in R16, the timing of serving cells is different. So it is better to configure target serving cell from which the UE obtains the timing reference for SSB-less SCell.

Proposal 1: it is up to network to configure target serving cell for SSB-less Scell from which the UE obtains the timing reference for SSB-less SCell.

The UE capability scellWithoutSSB is introduce in R15 for intra-band SSB-less SCell case, one separate UE capability for inter-band SSB-less SCell is introduced. If the UE supports inter-band SSB-less SCell, it makes sense that UE shall support intra-band SSB-less SCell. The new UE capability for inter-band SSB-less SCell may be one bit indicator per UE or per BC indicator and the details are up to RAN4.
Proposal 2: Compared with UE capability scellWithoutSSB, one separate UE capability for inter-band SSB-less SCell is introduced. The details of the new UE capability for inter-band SSB-less SCell are up to RAN4, i.e., one bit indicator per UE or per BC.

Proposal 3: If the UE supports inter-band SSB-less SCell, the UE shall support intra-band SSB-less SCell.

It is not clear whether the serving cell can be deactivated state if UE obtains the timing reference for SSB-less SCell from this serving cell. In my understanding, this serving cell should be in activated state if the associated SSB-less SCell is in activated state.

If the SSB-less SCell is activated from deactivated state and if the serving cell from which UE obtains the timing reference for SSB-less SCell is deactivated, the timeline for SCell activation defined in RAN4 is same for SSB-less SCell activation. If the SSB-less SCell is activated from deactivated state and if the serving cell from which UE obtains the timing reference for SSB-less SCell is activated, the timeline for SCell activation can be shorter than legacy timeline for SCell activation. However, it is up to RAN4 to decide.
Proposal 4: If the SSB-less SCell is in activated sate, the serving cell from which UE obtains the timing reference for SSB-less SCell should be activated.
Proposal 5: If the SSB-less SCell is activated from deactivated state and if the serving cell from which UE obtains the timing reference for SSB-less SCell is activated, it is up to RAN4 to define the timeline for SSB-less SCell activation.
3. Conclusions

Based on the above discussion, we propose following proposals:
Proposal 1: it is up to network to configure target serving cell for SSB-less Scell from which the UE obtains the timing reference for SSB-less SCell.

Proposal 2: Compared with UE capability scellWithoutSSB, one separate UE capability for inter-band SSB-less SCell is introduced. The details of the new UE capability for inter-band SSB-less SCell are up to RAN4, i.e., one bit indicator per UE or per BC.

Proposal 3: If the UE supports inter-band SSB-less SCell, the UE shall support intra-band SSB-less SCell.

Proposal 4: If the SSB-less SCell is in activated sate, the serving cell from which UE obtains the timing reference for SSB-less SCell should be activated.

Proposal 5: If the SSB-less SCell is activated from deactivated state and if the serving cell from which UE obtains the timing reference for SSB-less SCell is activated, it is up to RAN4 to define the timeline for SSB-less SCell activation.
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