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1. Introduction
In E-UTRAN, a cell is associated with a single downlink carrier (frequency), PCI, and bandwidth. With the introduction of multiple SSBs and BWPs, NR provides more flexibility on how a cell can be configured. RAN1 and RAN2 have made several agreements on such configurations. However, a definition of cell is still missing in stage-2 and further clarifications would be useful in understanding what constitutes a cell for both Connected and Idle mode behavior.
2. Discussion
In E-UTRAN, cell is defined in 36.300 as follows:

Cell: combination of downlink and optionally uplink resources. The linking between the carrier frequency of the downlink resources and the carrier frequency of the uplink resources is indicated in the system information transmitted on the downlink resources. 

In addition, a cell in E-UTRAN transmits synchronization signals (PSS/SSS) around the centre frequency (identified by EARFCN) of the channel bandwidth and also transmits reference signals (CRS) in the channel bandwidth. A cell has a unique PCI which is encoded in the PSS/SSS.
NR allows more flexibility in signalling reference signals as well as modifying channel bandwidth. There could be multiple reference signals (SSB) in the channel bandwidth and a cell can be configured with multiple bandwidth-parts (BWP) which can be changed dynamically.
RAN1 has introduced the notion of “cell defining SSB”:
· From UE perspective, a cell is associated with a single SS block

· Note: The cell defining SS block has an associated RMSI

· Note: From the RAN1 perspective, the cell defining SS block could for example be used for 

· Common PRB indexing

· Scrambling

· Etc.

· Multiple SS blocks can be transmitted within the bandwidth of a wideband carrier

· Note: This is a clarification of the previous agreement

It was further agreed by RAN4 that a cell defining SSB must be signalled at sync raster of the carried bandwidth [1], which is further captured in 38.101-1 [2] as follows:
The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present. 

RAN2 has also discussed the cell definition in the context of BWP operation and agreed on the following:

Agreements for BWP operation in CONNECTED mode:

1:
BWP impacts on the CONNECTED mode will be progressed by Dec 17.  Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.

2a:
RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 

2b
RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)

3
For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')

4
Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.

5
Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).

6
The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

=>
Can be discussed after Dec 17 or in a future release whether further optimisation is needed for change of SS block location in frequency (but with no change to PCI and no change in SFN) to be changed by RRC reconfiguration of physical layer parameters with no L2 involvement.

The above agreements point out that from the UE perspective a cell is defined by a single SSB which can only be at sync raster locations, unless the position is not explicitly signalled, and has RMSI. However, it is possible that different cell defining SSB can have different PCI, MIB, and RMSI.
Observation 1: There could be multiple cell defining SSBs at sync raster locations in a channel bandwidth of a carrier and they can have different PCI and broadcast different MIB and RMSI.
In addition, there could be other SSBs which are not necessarily at sync raster locations and do not have RMSI. 
Observation 2: There could be non cell defining SSBs which can be located at other than sync raster and do not have an associated RMSI.
Based on above, the cell can be defined at a high level, similar to E-UTRAN, as “combination of downlink and optionally uplink resources” and associate a cell with a single cell defining SSB as already agreed by RAN2. However, the FFS part of the RAN2 agreements “…change of SS block location in frequency (but with no change to PCI and no change in SFN) to be changed by RRC reconfiguration of physical layer parameters with no L2 involvement.” does not seem to be possible for all deployment cases considering that RAN1 agreements do allow full freedom for SSBs in having different PCI, SFN. Therefore, the RAN2 agreement that “the PCell, PSCell and each SCell has a single associated SSB in frequency” should be relaxed.
Proposal 1:  An NR cell is defined as a combination of downlink and optionally uplink resources; a cell is associated with a unique cell defining SSB if it exists in the bandwidth of the carrier.
If a cell does not have any cell defining SSB and thus does not transmit any RMSI, then the UE can’t obtain the broadcasted parameters. Therefore, these cells should not be used for camping or be configured as PCells. It is also possible that there may be no SSBs in the channel and only CSI-RS is used for measurements. These cells can also only be configured as SCells.
Proposal 2: A cell without a cell defining SSB is not used for camping and cannot be configured as PCell or PSCell.
3. Conclusion
In this contribution, we discussed clarifications for NR cell and have the following:
Observation 1: There could be multiple cell defining SSBs at sync raster locations in a channel bandwidth of a carrier and they can have different PCI and broadcast different MIB and RMSI.
Observation 2: There could be non cell defining SSBs which can be located at other than sync raster and do not have an associated RMSI.

Proposal 1:  An NR cell is defined as a combination of downlink and optionally uplink resources; a cell is associated with a unique cell defining SSB if it exists in the bandwidth of the carrier.
Proposal 2: A cell without a cell defining SSB is not used for camping and cannot be configured as PCell or PSCell.
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