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Introduction
In RAN1#86bis, the maximum carrier bandwidth with operation bandwidth of 1GHz was discussed with the agreements and LS sent to other WGs as follows,
Agreements:
· At least for Phase 1, study mechanisms to support operation over e.g. around 1GHz contiguous spectrum from both NW and UE perspectives including the maximum single carrier bandwidth of at least 80 MHz
· Carrier Aggregation/Dual Connectivity (Multi-carrier approach) 
· Details are FFS
· FFS: non-contiguous spectrum case
· Single carrier operation 
· Details are FFS 
· Maximum channel bandwidth continues to be studied in RAN1/4
· Maximum bandwidth supported by some UE capabilities/categories may be less than channel bandwidth of serving single carrier
· Note that some UE capabilities/categories may support channel bandwidth of serving single carrier
· Send an LS to ask RAN4 to study the feasibilities of mechanisms above from both NW and UE perspectives

It was also agreed in RAN1#86bis that 

Agreements:
· Study at least the following aspects for NR carrier aggregation / dual connectivity
· Intra-TRP and inter-TRP with ideal and non-ideal backhaul scenarios
· Number of carriers
· The need for certain channels, e.g. downlink control channel, uplink control channel or PBCH for some carriers
· Cross-carrier scheduling and joint UCI feedback, e.g. HARQ-ACK feedback
· TB mapping, i.e., per carrier or across carriers
· Carrier on/off switching mechanism
· Power control
· Different numerologies between different/same carrier(s) for a given UE
· FFS: whether/if different numerologies are multiplexed on one carrier for one UE is called carrier aggregation / dual connectivity

In this contribution, we discuss the consideration of operation over 1GHz spectrum in the NR system design.
Consideration of Maximum Single Carrier Bandwidth 

NR system supports a large system bandwidth at least 80 MHz.   To support operation over 1GHz contiguous spectrum, it is necessary to define the maximum system bandwidth supported in a NR carrier.    The maximum system bandwidth is determined by the sampling interval.   In LTE, the maximum sampling rate is 30.72 Msps for 20 MHz maximum system bandwidth with 15 kHz subcarrier spacing.   The sampling interval is 32.5 ns.  If the maximum system bandwidth increases 4 times to 80 MHz, the sampling rate would increase to 242.82 Msps with 15 kHz subcarrier spacing.  The sampling interval for 80 MHz system bandwidth would be 8.1 ns.    If the maximum system bandwidth increases to 320 MHz, the sampling rate would increase to 971.28 Msps and the sampling interval is 2 ns.   This requires very fast clock speed for the processing and up to today’s hardware limit.   To further increase the system bandwidth to large than 320 MHz, it would increase the cost of signal processing dramatically.

One possible solution for the large system bandwidth is to under-sampling the signals with multiple parallel processors.  This parallelism would reduce the processing speed and hardware clock rate.   However, the under-sampling of A/D converter has the results of aliasing.  The aliasing effect would have effect of cross-symbol interference.   Additional signal processing would be required to reduce the cross-symbol interference.  Thus, under-sampling with parallel signal processors is not a preferred solution.

Proposal 1: The maximum system bandwidth should be determined with the consideration of the cost-effective hardware design in signal processing and performance.  

Proposal 2: The maximum system bandwidth for NR proposes to be 320 MHz.  

To support operation of 1 GHz contiguous spectrum with 320 MHz maximum system bandwidth in NR, multiple carrier aggregations need to be supported similar to CA in LTE.   The aggregated carriers could be co-located or non-co-located.  The multi-carrier operation could also be independent among nodes similar to LTE dual connectivity.   The configuration of a NR cell could consist of multiple TRPs with TRP configured with multi-beams as shown in Figure 1.  Multi-carrier operation could be aggregated in a TRP, which all carriers could be configured and reused at each beam or distributed among beams in multi-beam configuration.    Multiple carriers could also be aggregated among TRPs within a cell with per carrier scheduling or cross-carrier scheduling.   Multiple carriers could be independent operated with dual connectivity.     Thus, flexible aggregation and configuration of multiple NR carriers are required to support the operation of 1 GHz contiguous spectrum in different deployment scenarios.  


Proposal 3: Flexible aggregation and configuration of multiplex NR carriers are required to support operation of 1GHz contiguous spectrum in different deployment scenarios.   
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[bookmark: _Ref466068131]Figure 1: NR cell with multiple TRPs and multi-beam configuraitons.



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: The maximum system bandwidth should be determined with the consideration of the cost-effective hardware design in signal processing and performance 
· Proposal 2: The maximum system bandwidth for NR proposes to be 320 MHz.  
· Proposal 3: Flexible aggregation and configuration of multiplex NR carriers are required to support operation of 1GHz contiguous spectrum in different deployment scenarios.   
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