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1	Introduction
This contribution discusses the implications of linking the PCell to the synchronisation raster always in light of recent RAN4 agreements regarding initial cell selection.
2	Synchronisation Raster
In an attempt to reduce the UE search burden for initial cell selection, RAN4 has reduced the synchronisation raster density to a minimum. While this effectively reduces UE power consumption, this also introduces two drawbacks when the PCell can only be placed on the synchronisation raster.
1.	Less freedom for SSB placement when the carrier bandwidth is restricted. This may result in a less optimal placement for the SSB, which has various implications, like restricting the available initial access BWP width (to the minimum), complicating RS configurations (CSI-RS has to be on either side of the SSB if FDM), etc... From this perspective it would be desirable to consider locating the PCell outside the synchronisation raster.
2.	All UEs would be concentrated on a tiny portion of the bandwidth (as determined by the synchronisation raster density). If the PCell was indeed linked to the synchronisation raster always, IDLE and INACTIVE mode mobility would only happen on the synchronisation raster, overloading RACH upon initial access. CONNECTED UEs would be able to access additional bandwidth that the network has to offer through CA or BA but would still suffer from having overloaded PCells. Thus, from this perspective as well it would be desirable to consider locating the PCell outside the synchronisation raster.
Observation 1: limiting the synchronisation raster density while still linking the PCell to the synchronisation raster limits the system in its ability to serve many UEs. 
Now it is of course evident that when UE is carrying out the PLMN search, i.e. initial cell selection, after a cold boot or long period of out-of-service, it does not have any a priori information available on the possible SSB locations, other than the SS raster locations determined by RAN4 in TS 38.101. Hence, if SSB is not placed to the SS-raster, it cannot be expected to be found by UE during initial cell selection process.
Observation 2: in initial cell selection UE is expected to find only SSBs that are placed on valid Synchronisation raster determined in TS 38.101.
However, after UE has found a cell, performed attach to the network etc., UE will have more information of the placement of the cells, and the synchronisation raster is not applied anymore, as long as UE remains in service (i.e. in coverage of the system). CONNECTED mode UEs are provided measurement configurations  including the SSB location in absolute frequency (ARFCN). This is required as it is supported that SCell and PSCell can be on any raster and not restricted to synchronisation raster locations. Hence, from RRC signalling perspective there is no restriction nor requirement to restrict the placement of PCell to synchronisation raster only. CONNECTED mode procedures themselves do not set any specific requirement in respective of the SSB raster placement. Following from the fact that PSCell and SCell, i.e. serving cells, can be placed on any raster, it is evident that UEs is able to detect and measure SSBs that are not placed on synchronisation raster. Therefore, as PSCell, SCell and PCell, can be identical from signal perspective (e.g. also SCell can have RMSI), it does not seem to be any restrictions from physical layer perspective requiring the PCell to be placed to synchronisation raster only, assuming that the location is informed to the UE.
Observation 3: from physical layer functionality perspective, there is no requirement for CONNECTED mode enforcing PCell SSB placement to be restricted to synchronisation raster.
For IDLE mode mobility procedures, UEs is provided neighbouring cell information, including the (absolute frequency) locations of the SSB for NR. From signalling perspective, as RAN2 has taken the approach to use the ARFCN to indicate SSB locations, there would not seem to be any reason to restrict the indicated locations to synchronisation raster locations. Equipped with this information UE should be able to perform cell detection, measurements and evaluation (of re-selection) for said SSBs, based on same baseline functionality as in CONNECTED mode. I.e. from physical layer perspective, there would not be any identified reason to require that these SSB of the serving cell in IDLE mode would need to be restricted to locations set by synchronisation raster. Also noting that when UE would fall out of coverage, it would be rather likely that UE would in any case try to benefit from the information obtained from network to find service. 
Observation 4: from IDLE mode procedure perspective for physical layer, there does not appear to be any reason to restrict the serving cell SSB placement to only synchronisation raster locations.
[bookmark: _GoBack]Based on the aforementioned discussion and in the light of the currently supported functionalities, it is proposed that the PCell should not be restricted to the synchronisation raster.
Proposal: allow PCell on any raster location.
3	Conclusion
This contribution has the PCell location and observed the following:
Observation 1: limiting the synchronisation raster density while still linking the PCell to the synchronisation raster limits the system in its ability to serve many UEs. 
Observation 2: in initial cell selection UE is expected to find only SSBs that are placed on valid Synchronisation raster determined in TS 38.101.
Observation 3: from physical layer functionality perspective, there is no requirement for CONNECTED mode enforcing PCell SSB placement to be restricted to synchronisation raster.
Observation 4: from IDLE mode procedure perspective for physical layer, there does not appear to be any reason to restrict the serving cell SSB placement to only synchronisation raster locations.
And thus, the following was proposed:
Proposal: allow PCell on any raster location.


