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1. Introduction
In RAN #99 meeting, 3GPP updated the work item “Network energy savings for NR” [1]. One of objectives is included:
1. [bookmark: _Hlk134636259]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 RAN4#106bis meeting, SSB-less SCell operation was discussed. The following progresses on scenarios and conditions to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA were achieved [2].
[bookmark: _Hlk134630309]< Agreement >Issue 2-1-1: Which scenario to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA
Online session (Friday April 21, 2023)
· Agreements
· The following scenarios are considered for inter-band SSB-less SCell requirements definition
· [bookmark: _Hlk134614657]Scenario 1: No SSB but with TRS transmission configured on the SSB-less SCell
· FFS whether to consider requirements based on TRS transmission during and/or after SCell activation
· Scenario 2: No SSB and no TRS transmission configured on the SSB-less SCell
· Scenario 2a: No DL transmission but with UL reception at the NW side on the SSB-less SCell.
· FFS if requirements will be defined for all or a subset of scenarios subject to feasibility analysis
[bookmark: _Hlk134535333]< Agreement >Issue 2-1-2: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-1?
Online session (Monday April 24, 2023)
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-1
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a
    
< Agreement >Issue 2-1-3: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-2?
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-2
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a
< Agreement >Issue 2-1-4: From RRM perspective from UE side, under which conditions SSB-less SCell operation can work in scenario-2a?
Agreements
· Conditions for SSB-less inter-band CA SCell operation for scenario-2a
· Received time difference (RTD) between the SSB-less SCell and the FR1 inter-band active serving cell
· Option 1-1: 260ns
· Option 1-2: 3us
· Option 1-3: smaller than 3us
· Other values are not precluded
· The difference of the reception power with the FR1 inter-band active serving cell
· Option 2-1: 6dB
· Option 2-2: 6dB+offset
· Other values are not precluded
· FFS: TCI state (using TCI state information of inter-band co-located SSB less SCell from active serving cell)
· FFS: frequency domain separation between the SSB-less SCC and the FR1 inter-band active serving CC; or Certain band combinations.
· FFS if requirements will be defined subject to feasibility analysis
· Note: different conditions and values may be applicable scenario-1, scenario-2 and scenario-2a
In this contribution, we discuss the related issues. 

2. [bookmark: Proposal_Beacon]Discussion
[bookmark: OLE_LINK7]According to the RAN4 discussion on the scenarios to be considered for SSB-Less SCell operation for FR1 inter-band collocated CA, it could be that no DL transmission but with UL reception at the NW side on the SSB-less SCell e.g. Scenario 2a. From the perspective of UE, the UL transmission can be transmission on the CG resources, transmission on the DG resources, transmission of the DL feedback or SR on the configured PUCCH resources, the RACH procedure, or the SRS transmission. A downlink pathloss Reference including the RS needs to be configured for the UE calculating the UL transmission power. The RS resource is either on serving cell c or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking. Some enhancement for PUSCH or PUCCH transmission may be needed to support UE measuring SSB transmitted on another SCell, for example, by extending the values of pathlossReferenceLinking. Currently, the PUCCH/PUSCH/SRS transmission is not precluded on the SSB-less SCell. Therefore, whether the related resources can be configured shall be discussed in RAN2. On the other side, considering the existing RACH procedure, it could be impossible to select a RACH resource without associated SSB on the cell. It means a RACH cannot be initiated on the SSB-less SCell. Correspondingly, the SSB-less SCell shall be in the same TAG as the reference serving cell if a RACH for TA cannot be initiated on the SSB-less SCell.
Proposal 1: RAN2 to discuss the impact on the potential UL resource configurations on the SSB-less SCell.
Proposal 2: RAN2 to discuss whether the SSB-less SCell is configured in the same TAG as the reference serving cell.
The SSB-less SCell activation related discussion has been kicked off in RAN4. But there is not a clear conclusion on the activation delay or the activation behavior. Therefore, RAN2 can discuss the potential enhancement on SCell activation procedures after RAN4 achieves a related conclusion.
[bookmark: OLE_LINK30]Proposal 3: RAN2 to wait for RAN4 progress on potential enhancement on SCell activation procedures.

3. Conclusion
In this contribution, we discuss the SSB-less SCell operation for inter-band CA for FR1 and co-located cells and provide the proposals:
Proposal 1: RAN2 to discuss the impact on the potential UL resource configurations on the SSB-less SCell.
Proposal 2: RAN2 to discuss whether the SSB-less SCell is configured in the same TAG as the reference serving cell.
Proposal 3: RAN2 to wait for RAN4 progress on potential enhancement on SCell activation procedures. 
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