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1	Introduction
The previous RAN meeting captured the WID in RP-223540, and one of the objectives is to specify the SSB-less SCell operation for inter-band CA FR1 and co-located cells, if found feasible by RAN4.
	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 contribution we discuss on further details of co-located SSB-less SCell operation in FR1 band.

2 	Discussion
2.1	SSB-less Scell operation
The current specification supports SSB-less operation for intra-band contiguous SCells in FR1 bands. The UE shall be able to acquire frequency and timing synchronization from the SSB on a serving cell which is intra-band contiguous with this SCell. The TRS of such SCells have QCL-TypeC relation with the serving cell SSB as indicated below in the excerpt from 38.133 The SSB-less SCells can only be configured to UEs which signal the scellWithoutSSB capability. This capability is applicable to the intra-band CA scenario. 
[image: ]
Observation 1: SSB-less operation supported for intra-band contiguous SCell in FR1. UE capability scellWithoutSSB applies to the intra-band CA scenario.



The reference signals (e.g. CSI-RS) to be used by the UE for channel measurement and reporting for the SCell shall have a QCL relation with the SSB of the PCell. For the SSB-less SCells that are co-located and in a different band than PCell, the frequency and time synchronization and QCL requirements cannot be always assumed. Also some aspects like the power difference, timing constraints across Pcell and SCell, Band combinations needs to be clarified from RAN4. As proposed in the WID, this requires to be studied by RAN4. From the RAN2 perspective, there might be minor enhancements required for example with the signalling and UE capability. However, RAN2 would require the details from the RAN4 study for proceeding with appropriate signalling enhancements.
Observation 2:  QCL relationship across PCell SSB and inter-band SCell reference signals, timing synchronisation and restrictions on band combinations are currently unknown/unclear.
Proposal 1: RAN2 to wait for the RAN4 detailed study for inter-band SSB-less SCell operation. 
There are multiple methods available for SCell activation including direct activation, MAC-CE based and enhanced MAC-CE based activation, which could be considered as baseline. These existing mechanisms should be applicable for the inter-band SSB-less SCell activation. Any further enhancements to the activation procedure should only be accommodated if the benefits from such enhancements are proven.
Observation 3: The existing Scell activation procedures shall be applicable for the inter-band SSB-less SCell activation. 
Proposal 2: Existing SCell activation mechanisms e.g. (MAC CE, MAC CE with TRS as well as direct SCell activation) are considered as baseline and potential enhancements should provide non-negligible network energy saving gains 

3	Conclusion
Observation 1: SSB-less operation supported for intra-band contiguous SCell in FR1. UE capability scellWithoutSSB applies to the intra-band CA scenario.
Observation 2:  QCL relationship across PCell SSB and inter-band SCell reference signals, timing synchronisation and restrictions on band combinations are currently unknown/unclear 
Observation 3: The existing Scell activation procedures shall be applicable for the inter-band SSB-less SCell activation. 
Proposal 1: RAN2 to wait for the RAN4 detailed study for inter-band SSB-less SCell operation. 
Proposal 2: Existing SCell activation mechanisms e.g. (MAC CE, MAC CE with TRS as well as direct SCell activation) are considered as baseline and potential enhancements should provide non-negligible network energy saving gains 
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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 scell/WithoutSSB. 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.




