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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.
Reception power difference and reference timing
In last meeting, following is agreed.
· The requirements apply provided that [EPRE] difference at UE side is less than [9] dB.
· [bookmark: _Hlk158982223]EPRE difference is based on power difference between TRS symbol on SSB-less SCell and SSB symbol on reference cell
· Capture in the WF that RAN4 assumes that UE carries out pre-compensation for AGC considering [BW difference and carrier frequency difference].
· Further discuss whether/how to capture the EPRE after pre-compensation in the spec.

Receive power difference is dependent on the following factors.
· Different propagation conditions between and within carriers 
· Transmit power difference between different carriers
· BW and carrier frequency difference between different carriers. 
In last meeting, RAN4 agreed to define maximum EPRE difference between reference Cell and SSB-less SCell. Further, it was discussed that EPRE difference is based on power difference between TRS symbol on SSB-less SCell and SSB symbol on reference cell. To be more specific we think the EPRE should be defined as the power per RE at the antenna connector as averaged over the respective SSB and TRS bandwidth and then normalized to the SCS.  Since the BW of SSB and TRS can be quite different, EPRE will depend on BW and carrier frequency. Since the BW and carrier frequency is known at the UE for TRS and SSB, we think UE can compensate for the EPRE difference. 
Proposal 1:  RAN4 to agree that the EPRE should be defined as the power per RE at the antenna connector as averaged over the respective SSB and TRS bandwidth and then normalized to the SCS.
To simplify the side condition derivation for EPRE, we can assume same DL transmit power density for the reference cell and SSB-less SCell. With same transmit power density, even though the reference carrier and the carrier of the SSB-less SCell are co-located, there could be different propagation conditions experienced for the carriers of the reference Cell and SSB-less SCell. Due to different propagation conditions, the pathloss experienced in the reference cell and SCell can be different. In the real-world deployments, we observe that even in the same band, there could be more than 10 dB difference due to frequency selective fading. Considering that, we think it is reasonable to add  additional margin to counter fast fading conditions. 
The side-condition on the power is the EPRE difference between the SSB-less SCell and the reference cell thus obtained. Given that carriers are collocated and the condition on the same DL transmit power density, an EPRE difference of the order of 10-12 dB appears reasonable for setting minimum requirements considering frequency selectivity across the band and the different measurement (averaging) SSB/TRS bandwidths and different measurement occasions in time.    
Proposal 2:  RAN4 to agree that EPRE side condition for reference cell and SSB-less SCell as [12 dB].

QCL indication and default Cell
In the last meeting, following proposals were discussed.
Agreement:
QCL/TCI indication (as side condition for the requirement)
· 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, and the inter-band active serving cell shall be same as the reference cell.
In the last meeting, RAN4 agreed that TRS of SSB-less SCell should be assumed QCL’ed with a reference cell. However, when the reference cell is not provided by NW explicitly, while more than one QCL cell is active, which cell to consider as reference cell has not reached consensus. 
If NW does not provide a reference cell, while multiple cells are provided as QCL sources, we think UE should select the cell with best signal quality as the default reference cell. Though, other cells are active, we think selecting a cell with best signal quality should work better as multiple QCL type-C can be provided only when all have same delay spread characteristics and since reference cell is used for AGC and reference time calculation, cell with RSRP should work better.
Proposal 3:  When a reference cell indication is not provided by the NW and multiple QCL type-C source cells are active, UE shall select the cell which has highest signal quality such as L1/L3-RSRP as default cell.  
SCell activation delay 
In the last meeting, following was agreed. 
· Define both TRS and A-TRS based SCell activation requirements
· For TRS based SCell activation, Tactivation_time = Tfirst_TRS + TTRS + [3 or 5] ms;
· TTRS is periodicity of the TRS.
· For A-TRS based SCell activation, Tactivation_time = Tfirst_ATRS+Tgap + TATRS +[3 or 5] ms;
An open issue after last meeting was whether Tmargin of 2ms should be considered or not. For legacy fast SCell activation using A-TRS, 2ms processing time is considered. Following same principles, we are fine to consider 2ms additional processing time for A-TRS and TRS to have unified principles. 
Proposal 4:  For TRS based SCell activation, SCell activation delay is Tfirst_TRS + TTRS +5 ms
Proposal 5:  For A-TRS based SCell activation, SCell activation delay is Tfirst_ATRS+Tgap + TATRS +5 ms
Band combinations 
Whether SSB-less operation is possible or not depends on gNB RU implementation and UE RF architecture to receive on 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 the last meeting, it was further discussed on how the UE capability indication should be and the following WF is agreed.
Issue 1-4-1: UE capability indication for inter-band SSB-less
· Proposals
· Option 1: Introduce per BC UE capability. 
· Option 2: Introduce per FS UE capability.
· Option 3: Introduce per FSPC UE capability. 

Among the above options discussed during last meeting, we prefer introducing UE capability indication as per BC. As per our understanding, FS (i.e., per-band per-band combination) may be helpful, if the bands are quite large and UE may not be able to support entire band using a single RF. In those cases, UE may need to use multiple RF chains to support different CC within the same band and we may need CC level indication within each band and its combination w.r.t other bands.
However, in Rel-18, the SSB-less SCells are limited to inter-band FR1 CA. We think, the channel BW in each band where this feature is expected to be used may not be high and hence, we think UE may be able to support this with same RF chain for each band. Considering this, we do not see a need for per CC level reporting within each band and hence per FS capability is not needed.
Proposal 6:  RAN4 to agree to introduce UE capability to indicate which bands a UE can support SSB-less operation as per BC. 

Summary and Conclusion
In this contribution we have provided our views on SSB-less SCell operation and made following proposals:
Proposal 1:  RAN4 to agree that the EPRE should be defined as the power per RE at the antenna connector as averaged over the respective SSB and TRS bandwidth and then normalized to the SCS.
Proposal 2:  RAN4 to agree that EPRE side condition for reference cell and SSB less SCell as [12] dB.
Proposal 3:  When reference cell is not provided and multiple QCL type-C source cells are active, UE shall select cell which has highest signal quality such as L1/L3-RSRP as default cell.
Proposal 4:  For TRS based SCell activation, SCell activation delay is Tfirst_TRS + TTRS +5 ms
Proposal 5:  For A-TRS based SCell activation, SCell activation delay is Tfirst_ATRS+Tgap + TATRS +5 ms
Proposal 6:  RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation as per BC. 
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