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Introduction
During the Study Item phase, inter-band SSB-less was discussed. RAN2 agreed that the SCell without SSB in intra-band CA is considered as baseline. The feasibility is left to RAN1, but RAN2 did not identify any blocking point during the Study Item phase. The following descriptions were captured in the 3GPP TR 38.864 [1]:
	The SCell without SSB in intra-band CA is considered as baseline, i.e., for a serving cell without transmission of SS/PBCH blocks, a UE acquires time and frequency synchronization with the serving cell based on receptions of SS/PBCH blocks on the SpCell or the SCell, of the cell group.
More detailed discussion on higher layer procedures for RAN2 may be needed in WI phase according to the other WGs input.
Feasibility of this solution is in RAN1 scope.


In the RAN#98e meeting, the Work Item on NES was approved, including the following objective on SSB-less operation [2]: 
	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 provide our considerations on inter-band SSB-less SCell solution.
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
Supporting inter-band SSB-less SCell could reduce the network energy consumption by removing the transmission of SSBs of the inter-band SCell. As mentioned in WID [2], the inter-band SSB-less SCell will start from FR1 and the inter-band SCell that is co-located with a PCell with SSB, if found feasible by RAN4 study.
The SSB-less technique is already supported for the intra-band case in the current specification as follows:
Cited from 38.331 v17.3.0:
	FrequencyInfoDL field descriptions

	<skip>

	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.

	<skip>


Cited from 38.306 v17.3.0:
	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


  
When a UE is configured with an inter-band SSB-less SCell, procedures defined for intra-band SSB-less SCell can be reused. The SCell’s time/frequency synchronization is derived from PCell or another SCell with SSB transmission. For idle/inactive UEs, the measurements for the SCell can be based on the SSB transmitted on PCell or another SCell. And for connected UEs, the measurements for the SCell can also base on the UE-specific CSI-RS signalling transmitted on the SCell. 
Proposal 1: The existing procedure defined for intra-band SSB-less SCell, including time/frequency synchronization and L1/L3 measurements, can be reused in the inter-band case.
[bookmark: _GoBack]In the Rel-17 SCell activation procedure, the TRS instead of SSB is used to make time/frequency synchronization of SCell to reduce the SCell activation delay. For a SSB-less SCell, as mentioned above, its time/frequency synchronization can be derived from PCell or another SCell. When a UE already synchronizes with PCell or another SCell, the synchronization during SSB-less SCell activation can be reduced as shown in Figure 1. In this way, the SCell activation delay could be further reduced. It requires RAN4 assessment that whether it is feasible that UE can directly reuse the synchronization information for SSB-less SCell during the SCell activation procedure.
[image: ]
SCell activation without TRS synchronization
Proposal 2: Support SSB-less SCell activation without synchronization by SSB and TRS for fast SCell activation, if confirmed by RAN4.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discussed the SSB-less SCell techniques, and made the following proposals:
Proposal 1: The existing procedure defined for intra-band SSB-less SCell, including time/frequency synchronization and L1/L3 measurements, can be reused in the inter-band case.
Proposal 2: Support SSB-less SCell activation without synchronization by SSB and TRS for fast SCell activation, if confirmed by RAN4.
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