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[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]So far, RAN2 has reached the following agreements related to inter-band SSB-less SCell operation [1]:
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:
· [bookmark: _GoBack]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 the RAN4#108bis meeting, RAN4 sends an LS and asks RAN2 to take RAN4 agreements in [2] into account and design corresponding signaling. In this contribution, we will further discuss the issue based on the LS from RAN4.

Discussion
LS from RAN4#108bis meeting [2]:
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]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.


For inter-band SSB-less SCell operation, it can be considered an SCell does not have to transmit SSB, where the time/frequency synchronization of the SCell can be derived from the PCell or another SCell. How to find the reference cell, RAN4 has agreed to introduce an indication from the network to UE to indicate which cell is the reference cell. The issue that needs to be discussed is how to indicate such a reference cell. From the RAN2 perspective, although RAN2 has agreed to use SSB frequency in RAN2#122 meeting, we still think indicating serving cell index is the best way. Currently, RAN4 has confirmed that the reference cell should be an activated SCell or activated PSCell. That is to say, if the network configures the SSB frequency, it must ensure the SSB frequency is included in the activated BWP. However, BWP switching can occur frequently. Thus, it is difficult to guarantee it. For indicating serving cell, the network only needs to ensure that the configured serving cell is activated, which means there must exist activated BWP and corresponding SSB frequency in this activated serving cell. The relationship between BWP, SSB, and carrier can be clearly reflected in the following figure [3]. Therefore, we give the following proposal:


Figure 1: Example of multiple SSBs in a carrier
Proposal 1: Serving cell index can be configured by the network to indicate UE the reference cell for obtaining the timing and AGC reference for inter-band SSB-less SCell.
Another issue of specification change is about the field description for absoluteFrequencySSB. In the current RAN2 spec [4], the field is only defined for the case of intra-band SSB-less SCell. According to the RAN4 agreement, which has agreed the SSB-less SCell will not provide the SSB configuration (absoluteFrequencySSB) in the SCell nor SMTC configuration. Therefore, a similar description for inter-band SSB-less SCell should also be added in absoluteFrequencySSB. Thus, we propose:
	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.


[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 2: Add the clarification in absoluteFrequencySSB that “If the absoluteFrequencySSB is absent and SMTC is not provided either, the UE obtains timing reference from the SPCell or an SCell that the network indicates”.

Conclusion
Based on the discussion, we have the following proposals:
Proposal 1: Serving cell index can be configured by the network to indicate UE the reference cell for obtaining the timing and AGC reference for inter-band SSB-less SCell.
Proposal 2: Add the clarification in absoluteFrequencySSB that “If the absoluteFrequencySSB is absent and SMTC is not provided either, the UE obtains timing reference from the SPCell or an SCell that the network indicates”.
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