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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
	· Issue 1-2-1: RTD conditions for scenario 1
· Agreements
· Further consider the following cases for requirements definition
· Set 1: RTD ≤ 3us + X (X is FFS)
· Set 2: 260ns < RTD < min(CP, 3us) 
· note: the CP corresponding to the largest SCS across CCs
· Set 3: RTD ≤ 260ns
· FFS whether all subsets are feasible from UE implementation perspective




In SSBless SCell for inter-band CA scenario, the most important aspect from UE side is how to achieve coarse AGC and coarse timing/frequency sync. Once UE acquire coarse AGC, UE will be able to fine time/freq tracking with using TRS. Some companies mention that if RTD is more than CP length, UE may not be able to get proper time/freq from TRS. As long as UE can achieve coarse AGC, we think UE can achieve time/freq sync from TRS upon SSBless Scell activation even RTD is larger than CP. From our understanding, inter-band RTD condition should follow at least MRTD requirement for non-contiguous intra-band CA.
Observation: Since MRTD requirement for non-contiguous intra-band CA with collocated scenario is 3us, inter-band RTD condition should follow at least MRTD requirement for non-contiguous intra-band CA. More important condition is how to achieve coarse AGC. 
[bookmark: _Hlk142480777]Proposal: RTD condition shall not exceed 3us (X=0) for inter-band CA SSBless Scell co-located deployment for scenario 1. 

	Issue 1-2-4: Power difference conditions for scenario 1
FFS:
· Proposal 1: The difference of the reception power with the FR1 inter-band active serving cell is within 6dB (Apple, CATT, Intel, MTK, CTC, CMCC, Vivo, Huawei, ZTE)
· Proposal 1a: For a UE using single RF chain, the difference of the reception power with the FR1 inter-band active serving cell is within 6dB (Ericsson, CMCC)
· Proposal 1b: Reception power difference between the reference cell with applying transmit power compensation and SSBless SCell is within 6dB. (QC)
· Proposal 2: For a UE using dual RF chains, the maximum power difference UE can handle is FFS, and RAN4 to study whether UE can use TRS transmission in scenario 1 for computing AGC (Ericsson)
· Proposal 2a: For a UE using dual RF chains, the maximum power difference UE can larger than 6dB, the SCell activation delay should be further studied. (CMCC)
· Proposal 3: The difference of reception power is expected to vary between 6dB and 25dB. (Nokia)
Issue 1-2-7: Others related to power difference
FFS:
· Proposal 1: NW can provide transmit power offset between reference Cell and SSBless SCell, where the transmit power offset = Transmit power of RS on reference Cell – Transmit power of RS on SSBless SCell. (QC)
· Proposal 2: Difference of the reception power be discussed in RF session (LG)




If frequency distance between inter-band Scell and reference cell is close, AGC parameter from reference cell can be directly applied for coarse AGC to SSBless Scell. However, it is not always guaranteed especially reference cell and SSBless SCell is not adjacent. Therefore, NW should inform the transmit power difference between the reference cell and SSBless Scell. With using the transmit power offset information, UE can apply AGC based on reference cell. If UE cannot achieve coarse AGC, UE cannot receive signal from SSBless SCell correctly. 
Observation : It is not always guarantee that AGC is similar or within 6dB between reference cell and SSBless Scell especially frequency distance between two bands are not close. When NW provide transmit power offset between reference cell and SSBless Scell, UE can apply coarse AGC with using transmit power offset information and AGC from the reference cell. 
Proposal : 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. 
Proposal : If NW provide transmit power offset information, RAN4 does not need to define side condition of AGC for SSBless Scell operation. 
Once SSBless SCell is activated, UE can track time/freq sync with using periodic TRS. NW can control the periodicity of TRS based on the channel condition. 
Proposal : Periodic TRS is available for fine time/freq tracking purpose. 
In some scenario illustrated in Figure 1, SSBless SCell can be activated from deactivated status. Whenever UE activate the SSBless Scell, the reference cell should be available. Otherwise, UE cannot achieve coarse timing, AGC from the reference Cell. Therefore, RAN4 should define applicability rule as other Scell should keep being activated when the Scell is used as the reference cell.
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Figure1. Scenario that other reference Cell is deactivated.
Proposal : RAN4 should define applicability rule that other Scell should keep being activated when the Scell is used as the reference cell.
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. 
	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: NW shall provide TCI state information for the SSBless SCell based on measurement and report conducted from the reference cell
	Issue 2-4-1: Scenario for L1 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· Option 1: No SSB but with CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L1 measurement on the inter-band SSB-less SCell
Issue 2-4-2: Scenario for L3 measurement operation on the SSB-less SCell apart from SCell activation procedure
· Candidate Options: 
· Option 1: No SSB but with CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
· Option 2: No SSB and No CSI-RS resource for L3 measurement on the inter-band SSB-less SCell
Issue 2-4-3: L1/L3 measurement operation on the SSB-less SCell
· Candidate Options: 
· Option 1: given that the SSB-less SCell can fully leverage the information from an already activated serving cell, the corresponding L1/L3 measurements can be skipped.
· Option 2: For UE deriving SSB-less SCell L1/L3 measurements results by performing L1/L3 measurements on PCell or another SCell, whether and how to assist UE to determine the coverage of SSB-less SCell should be further investigated. 
· Option 3: The UE is not required to perform SSB-based L1/L3 measurements on the SSB-less SCells. The CSI-RS based L1/L3 measurement requirements need to be specified for SSB-less SCell operation.



  
Since reference cell is always active, NW can infer L3 RSRP of SSBless SCell from measurement reports on a reference cell. CSI-RS based L3 measurement on SSBless inter-band Scell may not be needed. 
Observation: CSI-RS based L3 measurement on SSBless inter-band SCell may not be needed as NW can infer L3 RSRP of SSBless SCell from measurement reports on a reference cell. 
Proposal : RAN4 can study whether and how to perform RLM/BFD/CBD on the SSBless SCell based on reference Cell measurement.

Conclusions
Observation: Since MRTD requirement for non-contiguous intra-band CA with collocated scenario is 3us, inter-band RTD condition should follow at least MRTD requirement for non-contiguous intra-band CA. More important condition is how to achieve coarse AGC. 
Proposal: RTD condition shall not exceed 3us (X=0) for inter-band CA SSBless Scell co-located deployment for scenario 1. 
Observation : It is not always guarantee that AGC is similar or within 6dB between reference cell and SSBless Scell especially frequency distance between two bands are not close. When NW provide transmit power offset between reference cell and SSBless Scell, UE can apply coarse AGC with using transmit power offset information and AGC from the reference cell. 
Proposal : 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. 
Proposal : If NW provide transmit power offset information, RAN4 does not need to define side condition of AGC for SSBless Scell operation. 
Proposal : Periodic TRS is available for fine time/freq tracking purpose. 
Proposal : RAN4 should define applicability rule that other Scell should keep being activated when the Scell is used as the reference cell.
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. 
Proposal: NW shall provide TCI state information for the SSBless SCell based on measurement and report conducted from the reference cell
Observation: CSI-RS based L3 measurement on SSBless inter-band SCell may not be needed as NW can infer L3 RSRP of SSBless SCell from measurement reports on a reference cell. 
Proposal : RAN4 can study whether and how to perform RLM/BFD/CBD on the SSBless SCell based on reference Cell measurement.
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