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Introduction
In RAN4 #108bis, the WF and LS to RAN2 [1], [2] are approved.
Based on all above information, we provide our views on remaining issues on SSB-less SCell operation.
Discussion
<On QCL/TCI indication>
In current TS 38.133, the following is captured for intra-band SSB-less SCell.
TS 38.133 v18.3.0
If the SCell being activated belongs to FR1 and if there is at least one active serving cell contiguous to the SCell on that FR1 band, if the UE is not provided with SSB configuration (absoluteFrequencySSB) nor SMTC configuration for the target SCell, Tactivation_time is 3 ms for UE supporting scellWithoutSSB, provided
-	The RTD between the target SCell and the contiguous active serving cell is within within ±260ns, and 
-	The difference of the reception power with the contiguous active serving cell is <= 6dB, and 
-	The RS(s) of SCell being activated is (are) QCL-TypeA with TRS(s) of the SCell being activated, and the TRS(s) of the SCell being activated is (are) further QCL-TypeC with SSB(s) of any active serving cell that is contiguous to the SCell being activated on that FR1 band. 


As discussed and agreed in previous meeting, as one of the feasible conditions, the RTD between reference serving cell and SSB-less SCell should be less than CP. However, there was no clarification whether above conditions apply to any SSB and the TRS of SCell. For example, with the same or fully-overlapped gNB beam among SSB and TRS, the RTD < CP can be ensured even if there is slightly TAE across gNB bands. However, if there is no QCL assumption, counting the propagation delay, our understanding is that gNB needs better accuracy in timing alignment across band so as to meet the feasibility conditions.
Moreover, the following is captured in TS 38.214.
TS 38.214 v17.7.0
[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc36117394][bookmark: _Toc44515886][bookmark: _Toc83290991]5.1.5	Antenna ports quasi co-location 
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability maxNumberConfiguredTCIstatesPerCC. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH, the DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
[bookmark: _Hlk500800106][bookmark: _Hlk500784100]-	'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'QCL-TypeB': {Doppler shift, Doppler spread}
-	'QCL-TypeC': {Doppler shift, average delay}
-	'QCL-TypeD': {Spatial Rx parameter}


Therefore, besides average delay information, the Doppler shift info is also provided to the UE via QCL-C. UE may estimate the initial doppler shift of target SSB-less SCell based on QCL-C.
Proposal 1  RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.

<On default reference cell>
In last meeting, companies agree that, in case no explicit indication from network is provided on which active serving cell is the reference cell for SSB-less SCell, how to define the default reference cell will be decided by RAN4. In our view, by default, if no explicit indication is provided, UE use the SpCell as the reference cell for SSB-less SCell. Some companies may argue that for the case that SSB-less SCell belongs to sTAG, normally UE shall use one of the SCell as the reference cell. However, in this case, network should provide indication signalling to UE. If no indication is provided, UE uses the SpCell as the reference, and there is no requirement as agreed in last meeting if UL transmission is needed on SSB-less SCell. UE may by implementation select the best SCell from its own perspective to ensure its own performance.
Proposal 2  From RRM requirements perspective, UE use SpCell as the reference cell if no explicit signalling on the reference cell is provided. 
· No UE RRM requirements are applicable, if SSB-less SCell is configured in sTAG and no explicit signalling on the reference cell is provided by network.

<On UE capability>
In legacy, intra-band contiguous SSB-less SCell is per FS capability. In our view, inter-band SSB-less SCell should also be per FS capability.
Proposal 3  Inter-band SSB-less SCell is a per-Feature-Set UE capability.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.
Proposal 2  From RRM requirements perspective, UE use SpCell as the reference cell if no explicit signalling on the reference cell is provided. 
· No UE RRM requirements are applicable, if SSB-less SCell is configured in sTAG and no explicit signalling on the reference cell is provided by network.
Proposal 3  Inter-band SSB-less SCell is a per-Feature-Set UE capability.
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