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1 Introduction
This document discusses time synchronization in MeasObjectNR.
2 Discussion
In RAN2#100 meeting, RAN2 sent an LS [2] to ask RAN1 and RAN4 whether there is any issue about the following RAN2 agreements:
	1
NR-ARFCN is used instead of GSCN to indicate SSB location both in serving cell configuration and MO (optional in MO for the case of sync obtained from serving cell as indicated by other IEs).

2
RAN2 assumes that NR-ARFCN is pointing to the centre of the SSB.

3
For CSI-RS, NR-ARFCN points to lowest subcarrier in PRB 0

4
AssociatedSSB is described as follows:

5 a condition saying that it shall be present if associatedSSB is configured. The condition is as follows:

If useServingCellTimingForSync is set to FALSE, this field is mandatory present, otherwise if ssb-ConfigMobility is present, it is optionally present, otherwise, it is absent.


RAN1 feedback the reply LS [3] and confirms the agreements 1-4. For agreement 5, RAN1 has the following different understanding:
	· useServingCellTimingForSync parameter is only applicable for SSB based RRM measurements and should not be coupled with configuration of CSI-RS based RRM measurements. 

· Additionally, the configuration of SSB based RRM measurement should not be a condition for configuring CSI-RS based RRM measurement with associated SSB. 

· In case associatedSSB is configured for CSI-RS based RRM measurement, frequency information of the SSB (to be associated with CSI-RS) is required. For example, ssbFrequency in MO.


From the reply LS, RAN1 thinks that there is no dependent relation between useServingCellTimingForSync and associatedSSB. The associatedSSB is configured only when the SSB frequency in MO is configured. 

The current description in RAN2 specification is as below:
	
associatedSSB






SEQUENCE {



ssb-Index







SSB-Index,



-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters



-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)



isQuasiColocated





BOOLEAN

}




OPTIONAL, -- Cond AssociatedSSB
associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobilityon the timing of the cell indicated by the cellIdin the CSI-RS-CellMobility. In this case,the UE is not required to monitor that CSI-RS resourceif the UE can’t detect the SS/PBCH block indicated by thisassociatedSSBandcellId.If this field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobilityon the timing of the serving cell.In this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellIdin the CSI-RS-CellMobilityare not detected.
Conditional presence

Explanation

AssociatedSSB

If useServingCellTimingForSync is set to FALSE, this field is mandatory present, otherwise if ssb-ConfigMobility is present, it is optionally present, otherwise, it is absent.




From above, current RAN2 specification, in details, the Conditional presence description for the AssociatedSSB does not align with RAN1 conclusion and should be modified.
Proposal 1: The Conditional presence description for the AssociatedSSB should be modified to align with RAN1 conclusion.
If the MO is configured just for CSI-RS measurement (i.e. the ssb-ConfigMobility is absent) and the associatedSSB is present, according to current specification, subcarrier spacing configuration is missing for the associated SSB. We propose that the subcarrierSpacing is up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing in order to avoid the confusion.
Proposal 2: The subcarrierSpacing is up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing.

Also, the description of useServingCellTimingForSync should make clear that it applies only to SSB based measurements, when configured.

Proposal 3: Introduce a field description of useServingCellTimingForSync and indicate it is only applicable for SSB based RRM measurements.
3 Conclusion

In order to provide clear timing information in MeasObjectNR, we make the following proposals:
Proposal 1: The Conditional presence description for the AssociatedSSB should be modified to align with RAN1 conclusion.
Proposal 2: The subcarrierSpacing is up-moved from the SSB-ConfigMobility to MeasObjectNR, and the name is changed to ssbSubcarrierSpacing.

Proposal 3: Introduce a field description of useServingCellTimingForSync and indicate it is only applicable for SSB based RRM measurements.
An associated CR is provided in [1].
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