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In this contribution, we provide our views on SSB less SCell activation. 
Discussion
In previous meeting RAN4 discussed on following feasibility conditions for SSB less SCell activation and operation as part of NW energy saving.
Receive time difference (RTD)
In last meeting, RAN4 agreed on the following. 
· One set of condition (i.e., RTD ≤ CP agreed in RAN4#108) and one requirement
· TRS/A-TRS is needed for SCell activation. 
Reception power difference and reference timing
In last meeting following is agreed.
· One set of condition (Set 2) and one requirement
· The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for SCell activation
In last meeting RAN4 agreed that TRS/A-TRS is present during SCell activation and operation. That means UE can derive coarse AGC from the SSB of the reference cell and fine AGC can be derived from the TRS or A-TRS. Hence, we  suggest to not define an explicit X value.    
Proposal 1:  UE shall use TRS/A-TRS for computing AGC and there is no need to specify power difference side condition (X) explicitly.  
TRS for SCell activation and reference cell
In last meeting it was discussed whether to support TRS or A-TRS or both during the SCell activation procedure. As some companies pointed in the discussion, A-TRS is a UE capability, and all UE may or may not support it. To make the SSB less SCell activation applicable to different UE capabilities, we suggest defining requirements for both TRS and A-TRS based SCell activation.
Proposal 2:  RAN4 to define SSB less SCell activation for both TRS and A-TRS. 
TCI state/QCL indication for Scenario 1
In last meeting following proposals were discussed.
QCL/TCI indication for Scenario 1
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.  (QC, CATT, Apple, Nokia, Huawei, MTK, CTC, Samsung, Intel)
· Proposal 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC)
· Proposal 2a: TCI state indication may not be needed to complete the SSB less SCell activation. (Ericsson)
Since the proposal 1 is discussing about QCL type C, we think the relation proponents have in mind is for reference cell indication. We think reference cell indication for deriving reference timing is a separate discussion and we prefer to adapt proposal 7 for reference cell for deriving timing info for the SSB less SCell.  
In FR1, indicating spatial relation information through TCI state activation is not supported. The type of QCL relation UE can be configured with in FR1 is QCL type A/B/C. Further, since the two cells are in different band, we do not think NW can configure QCL type A between cells of different bands. Only QCL information UE can be configured is QCL type C as the cells are collocated. However, we are not sure in what sense this QCL type C information can be used at UE for SCell activation or operation.  UE need to know which cell to be used as reference cell to derive the fine timing of the cell. Since QCL type C do not indicate the level of sync between the two cells, we prefer using other method to indicate the reference cell to be used for deriving the coarse timing (and fine timing can be derived based on the TRS transmission). 
Hence, we think TCI state indication may not be needed for SSB less SCell activation.
Proposal 3:  TCI state indication is not needed to complete the SSB less SCell activation as reference timing is derived from explicit indication of the cell and not through QCL relation.
SCell activation delay 
UE can derive coarse timing and coarse AGC from SSB of the reference cell. For deriving the fine AGC, UE need additional TRS/A-TRS. For deriving the fine timing, UE need additional TRS/A-TRS.
If TRS is used for SCell activation (i.e., UE is not capable of supporting A-TRS), UE needs two TRS for fine AGC and fine timing. In this case, SCell activation delay is given by Tfirst_TRS + TTRS +3 ms 
If A-TRS is used for SCell activation (i.e., UE is capable of supporting A-TRS), UE needs two A-TRS for fine AGC and fine timing. SCell activation delay is given by Tfirst_ATRS+Tgap + TATRS +3 ms
Proposal 4:  For TRS based SCell activation, SCell activation delay is Tfirst_TRS + TTRS +3 ms
Proposal 5:  For A-TRS based SCell activation, SCell activation delay is Tfirst_ATRS+Tgap + TATRS +3 ms
Band combinations 
SSB less operation is possible or not depends on gNB RU implementation and UE RF architecture to receive on these two bands. Whether the UE supports SSB-less operation for a target SCell activation or not mainly depends on UE’s implementation and RF architecture to receive on these bands. In other words, whether UE can derive or use other cells timing may depend on how these bands are received at the UE (i.e., using same RF or different RF). When different UEs may support SSB less operation based on their RF architecture, unless NW knows more information from the UE, NW do not know whether a UE can support SSB less operation or not for the target SCell. 
On the other hand, even if the UE supports or is capable of the SSB-less SCell operation for an inter-band CA combination, NW may not support it due to different Radio units (RU) design for different bands at different deployment locations. When different RUs are used, based on how these RUs are connected to baseband unit, the transmit timing difference that can be achieved at different RUs is different. Thus, even the UE supports the SSB-less SCell operation for an inter-band CA combination, NW may further indicate to not apply the SSB-less operation. RAN4 shall agree to introduce UE capability to indicate which bands UE can support SSB less operation and NW flag to further indicate whether the SSB-less operation will be applied in the band. Firstly, UE reports the band status to NW whether the target SCell being activated can apply SSB-less operation with the active serving cell(s)​ after each RRC reconfiguration​. Secondly, NW further check whether the target SCell being activated is a co-located ​and use the same RU or different RU with less hops between the RU and BBU. If NW has confidence on the TAE it can achieve, then NW activate the SSB.
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Figure 2. Example of UE RF architecture
For example, now NW configures PCell (B1), SCell (B1), based on the figure 1, B1, B2, B3 shares the same RF, UE can perform SSB-less activation, but not the cells in B4.​ In this example UE can report this information to NW and NW can decide to activate the SSB less operation based on the band combination capability received from the UE.
Proposal 6:  RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation. 
Proposal 7:  ​RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured. 
Summary and Conclusion
In this contribution we have provided our views on SSB less SCell operation and made following proposals:
Proposal 1:  UE shall use TRS/A-TRS for computing AGC and there is no need to specify power difference side condition (X) explicitly.  
Proposal 2:  RAN4 to define SSB less SCell activation for both TRS and A-TRS. 
Proposal 3:  TCI state indication is not needed to complete the SSB less SCell activation and reference timing is derived from explicit indication of the cell and not through QCL relation.
Proposal 4:  For TRS based SCell activation, SCell activation delay is Tfirst_TRS + TTRS +3 ms
Proposal 5:  For A-TRS based SCell activation, SCell activation delay is Tfirst_ATRS+Tgap + TATRS +3 ms.
Proposal 6:  RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation. 
Proposal 7:  ​ RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured.
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