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1   Introduction

It has been agreed by RAN1 that in a wideband carrier multiple SSBs can be configured. For a connected UE, multiple BWPs can be configured, but some BWPs may not include a SSB. For BWP operation in connected mode, some agreements have been made:
	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).


In this paper, we will further discuss how to define a cell in NR for both idle and connected UEs.
2   Discussion
For the idle state, the UE should first detect SSBs in a carrier and select a SSB, and then read MIB and SIBs associated with the SSB to for camping. As defined by RAN1, the parameters for initial DL/UL BWPs are configured in the PBCH and RMSI. In Fig.1 below, the location relationship between the SS/PBCH block and the initial DL BWP is illustrated.
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Fig.1 Location of SSB/PBCH and initial DL BWP
The bandwidth of the initial DL BWP is defined as the bandwidth of the CORESET for RMSI. RMSI is scheduled in the initial DL BWP, and in the RMSI, other CORESETs are configured for paging, other SIs and RACH, which are also scheduled in the initial DL BWP. That is to say, for the idle UE, all the DL information about the serving cell is provided in the selected SS/PBCH block and its associated initial DL BWP. For initial access, the information of the initial UL BWP(s) is configured in RMSI, and the idle UE transmits Msg1 and Msg3 on the initial UL BWP(s). Note that for the cell with SUL configured, more than one initial UL BWP(s) need to be configured.
Similar to the connected state, for consistency the SSB selected by the idle UE can be called as the cell defining SSB.
According to the analysis, it can be summarized that a serving cell to an idle UE includes a cell defining SSB/PBCH block, an initial DL BWP and one or more initial UL BWP(s).

On the other hand, the UE in connected state also needs to receive paging (i.e. for system information change notification) and system information at least on PCell. For PSCell and SCell, all the system information including MIB and SIBs can be provided by the dedicated signalling but the UE still needs to read MIB on PSCell for DL synchronization. 
An issue is how to define the serving cell in a carrier if there are different SSBs in the carrier. As agreed by RAN2, the UE in connected will be configured with a cell defining SSB for a serving cell including PCell, PSCell and SCell, mostly for RRM measurement purpose. Although it was not explicitly agreed, it can be assumed that the cell defining SSB is associated with PBCH and the initial DL BWP on which paging, RMSI and other SIs can be delivered. For PCell, the connected UE may need to read PBCH and all system information and paging broadcast in the initial DL BWP by itself. For PSCell and SCell, all the information associated with the cell defining SSB can be provided by the dedicated RRC signalling.
The initial UL BWP needs to be configured for PCell/PSCell as well as some SCells on which RACH needs to be performed, but may not be necessary for all SCells, especially for those without uplink configured. For the cell with SUL configured, more than one initial UL BWPs need to be configured if RACH can be performed on any of the configured uplinks.
For any serving cell, i.e. including PCell/PSCell/SCells, the connected UE can also be configured with one or more dedicated DL/UL BWPs which can be located in any frequency on a carrier. These dedicated BWPs are mostly used for data transmission, but can also be used for transmission of e.g. RRC signalling, RACH messages and etc. Therefore, according to the analysis above, the serving cell to the connected UE include: a cell defining SS/PBCH block, an initial DL BWP which is associated with the cell defining SSB, one or more initial UL BWPs for PCell/PSCell and some SCells, and optionally several dedicated DL/UL BWPs.
To summarize, a cell can be defined as below:

Proposal 1: A cell is defined to include:
· a cell defining SS/PBCH block;

· an initial DL BWP associated with the cell defining SS/PBCH block;

· one or more initial UL BWP(s) for the cell with PRACH configured;
· and zero, one or more dedicated DL/UL BWP(s).
3   Conclusion
This contribution focuses on the cell definition.

Proposal 1: A cell is defined to include:

· a cell defining SS/PBCH block;

· an initial DL BWP associated with the cell defining SS/PBCH block;

· one or more initial UL BWP(s) for the cell with PRACH configured;

· and zero, one or more dedicated DL/UL BWP(s).
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