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Introduction
During the last meeting, RAN4 discussed about the scenario scope and the side conditions to operate SSBless SCell for inter-band CA. We keep sharing our view about the RRM requirements. 
Discussion
From the last meeting, RAN4 agreed RTD condition. From our understanding, RAN4 does not need to consider additional requirements for RTD <= 260ns. 
	RTD conditions for scenario 1
· Agreements
· Define requirements for RTD ≤ CP
· note: the CP corresponding to the [largest SCS across CCs or SCell SCS]
· FFS if additional requirements shall be considered for RTD ≤ 260ns
· Performance requirements (RRM and/or demodulation) need to be introduced for the scenario with RTD ≤ CP to guarantee proper performance on the SCell



Proposal: Additional requirement is not needed for RTD <= 260ns.
[bookmark: _Hlk142480777]Reception power difference (AGC related)
	· Proposal 1: The reception power difference shall be within 6dB. (Apple, MTK, CMCC, Intel, SS, Huawei, Vivo, Ericsson, ZTE, LGE, CATT)
· Proposal 1a: For a UE using single RF chain, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB (SS, Ericsson)
· Proposal 1b: (Vivo)
· The difference of Tx power with the FR1 inter-band active serving cell is within 6dB, and the same UE RF chain is used for the SSB-less SCell

· Proposal 2: The reception power difference can be larger than 6dB. (QC, CMCC, SS, Huawei, Ericsson, Nokia, vivo)
· Proposal 2a: for a UE using dual RF chains, the difference of reception power with the reference cell selected from FR1 inter-band active serving cells is within 6dB+Y, the value of Y is TBD. (SS)
· Proposal 2b: If UE can support TRS-based AGC adjustment, there is no power difference limitation. (Huawei)
· Proposal 2c: (QC, LGE)
· NW provides explicit information about transmit power offset between reference cell and SSBless SCell, where transmit power offset = transmit power of RS on reference Cell – Transmit power of RS on SSBless SCell.
· If NW provide transmit power offset information, RAN4 does not need to define side condition of AGC for SSBless Scell operation.
· Proposal 2d: (Ericsson)
· For a UE using dual RF chains, the maximum power difference UE can handle is 25dB.
· NW can indicate the power difference between the reference cell and target cell to UE to compensate the AGC gain
· For a UE using dual RF chains, RAN4 to study whether UE can use TRS transmission in scenario 1 for computing AGC.  
· Proposal 2e: (Nokia) 
· RAN4 to discuss the feasibility and corresponding UE behavior when reception power difference is within 6dB and when reception power difference is larger than 6dB respectively.
· Proposal 2f: (vivo) 
· The UE is allowed at least one CSI-RS based measurement for AGC adjustment on the SCell before or during the activation of the SCell. Such CSI-RS based measurement can be A-TRS, TRS, CSI-RS for mobility or CSI-RS for pathloss measurements.



Unlike to SSBless Scell for intra-band CA, separate RF chain is assumed for inter-band CA and UE can apply different AGC for different band. Therefore, RAN4 does not need to limit the reception power difference as 6dB but discuss how UE to find AGC for the SSBless SCell. 
During previous meeting, we proposed to introduce transmit power difference offset information to find coarse AGC information. However, we notice that the transmit power offset cannot resolve different path loss in different band. From our understanding, QCL info should be provided between the Scell and a reference cell based on the source QCL of the reference Cell. By assuming QCL is provided based on the source QCL of the reference Cell, A-TRS can be configured. With using A-TRS, UE can achieve coarse AGC on top of AGC info of the reference Cell. In R17 A-TRS based Scell activation, A-TRS bursts can be configured up to two bursts. With using two A-TRS burst, UE can perform coarse AGC, fine AGC, and fine timing.
Observation: Separate RF chain is expected for inter-band CA. RAN4 does not limit 6dB reception power since UE can control separate AGC for different band. RAN4 shall focus how UE to achieve AGC info for the SSBless SCell.   
Observation: We proposed to introduce transmit power offset indication. But different path loss in different band can make impact on AGC on SSBless SCell even NW provide the transmit power offset information. 
Observation: By assuming QCL is provided based on the source QCL of the reference Cell, A-TRS can be configured. With two A-TRS bursts, UE can perform coarse AGC, fine AGC, and fine timing.
Proposal: A-TRS for Scell activation can be used for SSBless SCell activation. Two A-TRS bursts are expected for performing coarse AGC, fine AGC and fine timing. FFS : how to define gap between two bursts e.g) fixed gap or upper bound. 
Proposal: If A-TRS is adopted then 1) RAN4 does not specify reception power condition for SSBless SCell for inter-band CA operation and 2) the activation delay can be longer than 3ms.
Once SSBless SCell is activated, UE need to perform time/freq tracking to guarantee the system performance. Since SSB is not present Periodic TRS is required. 
Proposal: Periodic TRS is required for performing time/freq tracking once SSBless SCell is activated.  
	Issue 1-2-8: QCL/TCI indication 
FFS:
· 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.  (Vivo, Apple, CATT, MTK, Huawei)
· Proposal 1a: NW shall be able to provide TCI state information for the SSBless SCell based on measurement and report conducted from the reference Cell. (QC)
· Proposal 2: TCI state indication may not be needed (CTC, Ericsson)
· Proposal 3: Consider both with and without QCL configuration between the RSs from inter-band carriers. (Nokia)




Proposal: For SSBless SCell operation, QCL info should be provided between the Scell and a reference cell based on the source QCL of a reference Cell.
Since co-located deployment is considered for SSBless SCell operation, we expect similar cell condition between a reference Cell and the SSBless Scell. Therefore, UE does not need to perform separate L1/L3 measurement on the SSBless SCell. However, we can consider aperiodic CSI-RS for P2 beam management. Once SSBless SCell is activated, NW can perform independent beam management. 
Proposal: Both L1 and L3 measurement on SSBless SCell are not needed. RAN4 can consider aperiodic CSI-RS for P2 beam management on the SSBless SCell.
Proposal : UE capability for SSBless SCell should be defined per band combo where the band combo indicate the bands of reference cell and the SSBless SCell.
Conclusions
Proposal: Additional requirement is not needed for RTD <= 260ns.
Observation: Separate RF chain is expected for inter-band CA. RAN4 does not limit 6dB reception power since UE can control separate AGC for different band. RAN4 shall focus how UE to achieve AGC info for the SSBless SCell.   
Observation: We proposed to introduce transmit power offset indication. But different path loss in different band can make impact on AGC on SSBless SCell even NW provide the transmit power offset information. 
Observation: By assuming QCL is provided based on the source QCL of the reference Cell, A-TRS can be configured. With two A-TRS bursts, UE can perform coarse AGC, fine AGC, and fine timing.
Proposal: A-TRS for Scell activation can be used for SSBless SCell activation. Two A-TRS bursts are expected for performing coarse AGC, fine AGC and fine timing. FFS : how to define gap between two bursts e.g) fixed gap or upper bound. 
Proposal: If A-TRS is adopted then 1) RAN4 does not specify reception power condition for SSBless SCell for inter-band CA operation and 2) the activation delay can be longer than 3ms.
Proposal: Periodic TRS is required for performing time/freq tracking once SSBless SCell is activated.  
Proposal: For SSBless SCell operation, QCL info should be provided between the Scell and a reference cell based on the source QCL of a reference Cell.
Proposal: Both L1 and L3 measurement on SSBless SCell are not needed. RAN4 can consider aperiodic CSI-RS for P2 beam management on the SSBless SCell.
Proposal : UE capability for SSBless SCell should be defined per band combo where the band combo indicate the bands of reference cell and the SSBless SCell.
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