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Introduction
In RAN2#120 meeting, the following agreements on SSB-less and SIB-less were achieved.
Agreements on SIB/SIBless:
1	Anchor cell is a cell where UE assumes SSB, system information and paging are transmitted.
2	Non-anchor cell without SIB is a cell where NES-capable UEs do not assume system information is transmitted. The system information transmitted by anchor cell may also include the necessary information for NES-capable UEs to access a non-anchor cell.
3	Non-anchor cell without SIB and SSB is a cell where NES-capable UEs do not assume SSB or system information are transmitted. The system information transmitted by anchor cell may also include the necessary information for NES-capable UEs to access a non-anchor cell.
4	It is up to RAN1/RAN4 whether it is possible for the UE to synchronize with the non-anchor cell using anchor cell SSB and the conditions to do so
5	UE camps on the anchor cell, not SSB-less/SIB-less cell.
6	We will not support paging on a cell without SIB and/or a cell without SIB and SSB
7	Feasibility of this solution is in RAN1 scope
In RANP#98e meeting, the study item of NES was closed and the follow up work item was approved. The objective of SSB-less for SCell are copied as follows. 
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]
Discussion
Scenarios
The following 3 scenarios are considered for inter-band SSB-less SCell requirements in RAN4 and will be further discussed in the following RAN4 meeting. Before RAN4 reach conclusion on the feasibility of these 3 scenarios, it is proposed that RAN2 wait for further progress on the scenarios. 
	· Agreements
· The following scenarios are considered for inter-band SSB-less SCell requirements definition
· 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


Proposal 1: RAN2 needs to wait for further RAN4 progress on the scenario feasibility of the inter-band SSB-less SCell requirements.
Configurations
If RAN4 concludes it is feasible, RAN2 can further work on the areas that has RAN2 impacts, includes the corresponding configuration/capability signalling and L2 spec impacts:
· RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
· UE capability reporting to indicate whether UE supports configuration of inter-band SCell that does not transmit SS/PBCH block.
· Potential impact on beam management, radio link monitor, RRM measurement.
Proposal 2: If RAN4 concludes it is feasible, RAN2 can further work on the following specification impacts:
· RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
· UE capability reporting to indicate whether UE supports configuration of inter-band SCell that does not transmit SS/PBCH block.
· Potential impact on beam management, radio link monitor, RRM measurement.
According to the discussion and agreements in RAN4, whether the measurement of SSB on the active serving cell can be reused for the SSB-less SCell depends on the Received time difference (RTD) and the difference of the reception power. The related RAN4 agreements are as follows.
	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
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


For option 1-1 with 260ns RTD, the measurement of SSB on the active serving cell can be reused for the SSB-less SCell. For option 1-2 with 3us RTD, the measurement of SSB cannot be reused for SSB-less SCell, and CSI-RS need to be configured. The difference of the reception power with the FR1 inter-band active serving cell has impact on the AGC configuration for the RF chain for SSB-less SCell. Therefore, we consider that UE need to be notified with the Received Time Difference and difference of the reception power between the SSB-less SCell and the FR1 inter-band active serving cell.
Proposal 3: UE need to be notified with the Received Time Difference and difference of the reception power between the SSB-less SCell and the FR1 inter-band active serving cell.
Conclusions
In this contribution, we further discussed SSB/SIB1/Paging-less NES solutions, the following are our observations and proposals:
Proposal 1: RAN2 needs to wait for further RAN4 progress on the scenario feasibility of the inter-band SSB-less SCell requirements.
Proposal 2: If RAN4 concludes it is feasible, RAN2 can further work on the following specification impacts:
· RRC configuration of the frequency of the SSB to be used for the UE to obtain the timing reference for the inter-band SCell.
· UE capability reporting to indicate whether UE supports configuration of inter-band SCell that does not transmit SS/PBCH block.
· Potential impact on beam management, radio link monitor, RRM measurement.
Proposal 3: UE need to be notified with the Received Time Difference and difference of the reception power between the SSB-less SCell and the FR1 inter-band active serving cell.

Annex: Progress in RAN4#106bis-e
In RAN4 #106-bis-e meeting, RAN4 discussed on several candidate options. And RAN4 achieved the following initial agreement.
	RRM requirements related agreements
· Agreements
· The following scenarios are considered for inter-band SSB-less SCell requirements definition
· 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
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
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
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
< Agreement >Issue 2-3-1: Requirements for SSB-less SCell activation
SSB-less based SCell activation delay is to be specified for inter-band CA for FR1 and co-located cells based on feasibility study.

RF feasibility related agreements
Issue 2-1-1: Priorities for feasibility study
· Agreement：
· RAN4 prioritize the discussion on SSB-less Scell operation for inter-band CA for FR1 and co-located cell.
Issue 2-2-6: How to define the RF requirements for inter-band CA for SSB-less Scell operation
· Agreement:
· No impact to the legacy requirements of inter-band CA TAE defined in TS38.104. Whether or not to define feature-specific TAE requirements for SSB-less operation (NW enabling energy savings) for FR1 co-located inter-band CA is FFS.
Issue 2-3-1: RF requirements for Cell DTX
· Agreement:
· FFS on the necessity to define ON-OFF power requirement waiting for more inputs from RAN1/2.
Issue 2-4-1: RF requirements for spatial domain techniques
· Agreement:
· FFS on the necessity to the updates in manufacturer declarations, switching period and DL EVM requirement waiting for more inputs from RAN1/2. 




