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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. RAN1 confirmed the availability of NCD-SSB in the RRC configured active DL BWP in the connected mode if it does not include CD-SSB and the entire CORESET#0.
During past RAN4 meetings, various properties, and additional requirements/restrictions on the use of NCD-SSB were discussed where related agreements and open items can be found in the WFs [2,3]. 
In this paper, we further discuss the open items and present our views on some of the topics
Discussion
During the past RAN1, RAN2, RAN4 and RANP meetings the following agreements have been reached:
· (RAN4) Assume NCD-SSB is ‘QCL’-ed with CD-SSB when this NCD-SSB and CD-SSB shares the same SSB index
· (RAN2) For connected mode operation NCD-SSB has the same properties as the corresponding CD-SSB 
· e.g. ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower
· (RAN2) The network may provide absoluteFrequencySSB and ssb-periodicity explicitly for NCD-SSB
· FFS for the time offset (feedback from RAN1 might also be needed)
· (RAN2) For connected mode operation if NCD-SSB is configured in a dedicated DL BWP
· RedCap UE assumes that “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refer to the beam with the same index in the NCD-SSB configured in that BWP 
· i.e. NCD-SSB can be used as QCL source
· If the UL BWP paired this DL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP
· i.e. NCD-SSB can be used for RO selection
· (RAN4) TX power of NCD-SSB can be same or different from those of CD-SSB
· If TX power is different, then UE needs to be informed on the power difference between NCD-SSB and CD-SSB
· It is RAN4 understanding that if power boosting is used for CD-SSB then it may not be always possible to use the same TX power for NCD-SSB.
· (RAN1) The periodicity of NCD-SSB shall not be less than the periodicity of serving cell’s CD-SSB
· (RAN1) NCD-SSB periodicity is not required to be configured the same as that of CD-SSB
· (RANP) Idle/inactive mobility is only based on measurements on the CD-SSB
· (RAN4) RRM measurement on serving cell can be based on CD-SSB or NCD-SSB

NCD-SSB periodicity
Regarding the periodicity of NCD-SSB, it has been agreed that it is not required to be configured the same as that of CD-SSB and that it will not be less than that of the CD-SSB. Since CD-SSB has a maximum periodicity of 160ms, we think a similar constraint should be applied to NCD-SSB as well.
Proposal 1: The periodicity of NCD-SSB cannot be configured to be greater than 160ms.
RRM Measurements on the serving cell
For idle/inactive mode, it was agreed during RAN plenary that idle/inactive mobility is based only on CD-SSB. We think RAN4 should honour RAN-P decision.
Proposal 2: Idle/inactive mobility is based only on measurements on the CD-SSB. (RAN Plenary agreement)
For connected mode, RAN4 has already agreed that RRM measurements on the serving cell could be based on CD-SSB or NCD-SSB. However, it should be noted that the network may configure NCD-SSBs only when CD-SSBs are not configured within the active BWP. Furthermore, NCD-SSBs are always configured within the active BWP of the UE, so no measurement gaps would be needed to measure NCD-SSB. We don’t see a clear use case where both CD-SSB and NCD-SSBs are configured to measure the serving cell, but it may be possible for the network to configure the UE with both CD-SSB and NCD-SSB, in case the periodicities are very different. In this case, the serving cell measurements should be based on the SSB, if available, within the active BWP. If a UE is required to measure CD-SSB configured outside the active BWP, measurement gaps should be configured to perform such measurements.
Proposal 3: If configured with NCD-SSB, UE should perform serving cell measurements based on the SSB that is available within the active BWP, i.e., NCD-SSB (assuming CD-SSB is outside the active BWP). 
· FFS: Can the network configure NCD-SSB if there is a CD-SSB in the active BWP?
· Note 1: If the UE is also required to measure CD-SSB (configured outside the active BWP), measurement gaps should be configured to perform such measurement
· Note 2: Measurement gaps are not needed to measure NCD-SSBs, as they are always configured within the active BWP. 

RRM Measurements on the neighbour cell
For connected mode, RAN4 already agreed that RRM measurements on the serving cell could be based on CD-SSB or NCD-SSB. We think neighbour cell measurements could be performed with NCD-SSB as well.
[bookmark: _Hlk95671176]Proposal 4: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.
The configuration of the measurement object of the neighbour cell should be up-to network configuration and if the UE is configured to perform cell identification/measurement on NCD-SSB of the neighbour cell, network should provide the neighbour cell’s NCD-SSB information (frequency/SCS) to the UE.
Proposal 5: The neighbour cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbour cell’s NCD-SSB.
Currently, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. However, when a UE is configured with a NCD-SSB, whether the intra-frequency measurement definition has to be based on the relationship of the neighbour cell SSB with the CD-SSB or NCD-SSB of the serving cell has to be determined. We think the reference SSB in this case should be indicated by the network. 
Proposal 6: Network indicates the reference SSB (CD-SSB or NCD-SSB) of the serving cell to determine the intra-frequency measurement of the neighbour cell.
Based on the abovementioned reference SSB, the definition of the intra-frequency measurements can be defined as below:
Proposal 7: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of reference SSB of serving cell and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and the subcarrier spacing of the two SSBs are also the same.
Proposal 8: When the network configures Mos with both CD-SSB and NCD-SSB measurements, and:
· When both, NCD-SSB and CD-SSB of the neighbour cell lie within the UE active BWP, UE should be required to measure only one SSB.
· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.
· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.
Conclusion
Proposal 1: The periodicity of NCD-SSB cannot be configured to be greater than 160ms.
Proposal 2: Idle/inactive mobility is based only on measurements on the CD-SSB. (RAN Plenary agreement)
Proposal 3: If configured with NCD-SSB, UE should perform serving cell measurements based on the SSB that is available within the active BWP, i.e., NCD-SSB (assuming CD-SSB is outside the active BWP). 
· FFS: Can the network configure NCD-SSB if there is a CD-SSB in the active BWP?
· Note 1: If the UE is also required to measure CD-SSB (configured outside the active BWP), measurement gaps should be configured to perform such measurement
· Note 2: Measurement gaps are not needed to measure NCD-SSBs, as they are always configured within the active BWP. 

Proposal 4: In connected mode, RRM measurement on neighbour cell can be based on CD-SSB or NCD-SSB.
Proposal 5: The neighbour cell’s NCD-SSB information (frequency/SCS) shall be provided to UE if UE is configured to perform cell identification/measurement on neighbour cell’s NCD-SSB.
Proposal 6: Network indicates the reference SSB (CD-SSB or NCD-SSB) of the serving cell to determine the intra-frequency measurement of the neighbour cell.
Proposal 7: For RedCap UE supporting NCD-SSB measurement, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of reference SSB of serving cell and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and the subcarrier spacing of the two SSBs are also the same.
Proposal 8: When the network configures Mos with both CD-SSB and NCD-SSB measurements, and:
· When both, NCD-SSB and CD-SSB of the neighbour cell lie within the UE active BWP, UE should be required to measure only one SSB.
· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.
· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.
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