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Introduction
In RAN1#89, the bandwidth configuration, the initial access and mobility, the CORESET configuration, PRB grid structure, PRB index, and RBG size for wider band operation were discussed with the following agreements,
Agreements:
· Confirm the WA of RAN1#88bis.
· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)
· FFS: slot duration indication if RAN1 decides to not to down select between 7 symbol and 14 symbols for NR slot duration
· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.
· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology
· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL
· FFS: down selection of combinations
· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 
· It does not imply that it is required for UE to support different numerologies at the same instance.
· FFS: TB to bandwidth part mapping
· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.
· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching

Agreements:
· Support single and multiple SS block transmissions in wideband CC in the frequency domain
· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))
· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 
· FFS: via either RMSI, other system information, or RRC signaling
· FFS: number of SS blocks in wideband
· FFS: number of SS blocks for RRM measurement
· FFS: Details of measurement configuration
Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range
· At least, for one RACH preamble format ,the bandwidth should be equal to or smaller than a certain UL bandwidth of NR that all UE can support in each frequency range
· This implies there could be other RACH preamble format with larger bandwidth than a certain bandwidth of NR that all UE can support 
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH
· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH
· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH

Agreements:
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing

Agreements:
· In case of one active DL BWP for a given time instant, 
· Configuration of a DL bandwidth part includes at least one CORESET.
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.
· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs
· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS

Agreements:
· The set of RBG size includes at least 2, [3,] 4, [6,] 8, 16
· FFS: necessity of other RBG sizes
· RBG size may or may not depend on the number of symbols for data
· For determining RBG size, the following options are considered
· Opt. 1: RBG size is determined by the NW channel BW
· FFS: Necessity of signaling
· Opt. 2: RBG size is determined by BW for the configured BW part
· FFS: Necessity of signaling
· FFS: Multiple configured BW parts
· Opt. 3: RBG size is configured by NW
· FFS: Set of configurable RBG sizes may depend on frequency range
· Opt. 4: RBG size is determined by DCI
· FFS: Signaling details

In this contribution, we discuss the consideration of operation over 1GHz spectrum in the NR system design.
Discussion on the Wider Band System Operation

The NR system configuration in supporting wider bandwidth system operation  for operation with spectrum over 1 GHz based on the agreements in RAN1#88.   



Numerologies in NR Wider Bandwidth System Configuration

In RAN1#89, each bandwidth part is associated with a specific numerology.  When UE connects to the network after initial access, UE will be configured with all system parameters for the operating bandwidth part, such as the operating DL and UL bandwidth part,  numerology, slot duration, UE-specific CORESET, and UL physical channel resource.   The system configuration would firstly configure the DL and UL bandwidth part if they are different to the bandwidth part for the initial access.  It is noted that the DL and UL bandwidth part does not need to be in pair at same subband of the wider bandwidth.   The numerology of the configured bandwidth part will also be included in the system configuration parameters.   The physical channel configurations, such as PDCCH, PDSCH, PUCCH, and PUSCH, of the bandwidth part should be assumed to have same numerology as the configured numerology.   The slot duration of 7 or 14 symbols would be configured along with all system parameters.   If multiple bandwidth parts are configured for the UE, who support narrow band access with CA capability, each bandwidth part should be considered as independent carrier in CA operation.  The numerology of each bandwidth part should be set independently.  UE should support operating of multiple bandwidth parts with different numerology simultaneously.

Proposal 1:  UE is configured with all system parameters for the operating bandwidth part, such as the operating DL and UL bandwidth part,  numerology, slot duration, UE-specific CORESET, and UL physical channel resource.   If multiple bandwidth parts are configured for the UE, UE should support operating of multiple bandwidth parts with different numerology simultaneously.   


Multiple SS Blocks Configuration

For wideband operation, it was agreed in RAN1#89 to support single and multiple SS block transmissions in wideband component carrier in the frequency domain.   Multiple SS blocks are configured cross the system bandwidth in the frequency domain would allow non-CA or CA UE with a small BW capability to perform RRM measurements and channel tracking of each bandwidth part.      UE would search for SS block through Sync Raster defined for the band and select one detected SS block as the reference time for the initial access.  UE is free to search all SS blocks configured for the wider bandwidth similar to the search f multiple carriers in one band in LTE.  After initial access, UE could be informed of other SS blocks configured in the wider bandwidth for RRM measurements via dedicated RRC signaling.  In LTE, all UEs, except MTC devices, are mandatory to support up to 20 MHz system bandwidth operating by any network.   eMBB or URLLC UEs should be mandatory to support  system bandwidth up to100 MHz  in NR.  NR supports maximum 400 MHz system bandwidth.   The maximum number of SS blocks in wideband should be 4 to support 400 MHz system bandwidth with 100 MHz at each bandwidth.  
 
Proposal 2:  The maximum number of SS blocks in wideband should be 4 to support 400 MHz system bandwidth with 100 MHz at each bandwidth


CORESET Configuration
The resource allocation of the CORESET for scheduling RMSI transmission on PDSCH would be included in the PBCH.   During initial access, UE detects PSS/SS and decode MIB information from PBCH from one SS block.  The SS block time index and the resource allocation information of CORESET common search space would be included in the PBCH.  The frequency location of CORESET could be within the bandwidth of one NR-PBCH if the system bandwidth is the minimum system bandwidth.   The frequency location of CORESET would not be confined within the bandwidth of NR-PBCH if the system bandwidth is large than minimum system bandwidth.  The resource allocations of CORESET common search space and PDSCH for carrying RMSI should be implementation issues depending on the operating system bandwidth.  

Proposal 3:  The resource allocations of CORESET common search space and PDSCH for carrying RMSI should be implementation issues depending on the operating system bandwidth.  
PRB Index 

For wideband operation, it was agreed in RAN1#89 that same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier.  The same frequency grid structure would be used for different type of UE in wideband access.   For narrow band UEs, only fraction number of PRBs within the bandwidth part in the wideband NR carrier would be accessed.  Narrow band UEs do not need to know the wideband carrier bandwidth and the grid structure of wideband carrier.   Thus, the PRB index should be based on the operating bandwidth part for narrow band UEs.  For CA UEs, each bandwidth part is considered as a component carrier.  The PRB index is labeled per bandwidth part.   For wideband UEs, the PRB index based on the operating bandwidth is the whole grid structure of the system bandwidth.  

Proposal 4: The PRB index is indicated based on the operation bandwidth for narrow band UEs, CA UEs, and wideband UEs.  


Conclusion
This paper discusses the consideration of maximum system bandwidth supported by NR and the operation of 1GHz contiguous spectrum in different deployment scenarios.   We propose the following,   
· Proposal 1:  UE is configured with all system parameters for the operating bandwidth part, such as the operating DL and UL bandwidth part,  numerology, slot duration, UE-specific CORESET, and UL physical channel resource.   If multiple bandwidth parts are configured for the UE, UE should support operating of multiple bandwidth parts with different numerology simultaneously.   
· Proposal 2:  The maximum number of SS blocks in wideband should be 4 to support 400 MHz system bandwidth with 100 MHz at each bandwidth
· Proposal 3:  The resource allocations of CORESET common search space and PDSCH for carrying RMSI should be implementation issues depending on the operating system bandwidth.  
· Proposal 4: The PRB index is indicated based on the operation bandwidth for narrow band UEs, CA UEs, and wideband UEs.  
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