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1 Introduction
In the last meeting, the high level concept of defining channel bandwidth for levering an ultra-wideband spectrum were discussed in [1] and the WF[2] were capture as follow.
· Study the specification impacts of defining transmission bandwidth configuration as a variable and channel bandwidth as a function of transmission bandwidth configuration. 

· Study the specification impacts of introducing UE capability on the maximum transmission and reception bandwidth/resource blocks.

· Study both Symmetric UL/DL capability and Asymmetric UL/DL capability

· Study both per band UE capability and per UE capability

· Other aspects are not precluded

· Study how an ultra-wideband single carrier can be supported from BS viewpoints.

· Study how the guard band are derived for BS and UE, in particular whether guard bands can be derived in proportion to transmission BW configuration like LTE or a fixed value.

· Study and conclude the approach to leverage an ultra-wideband spectrum by comparing the new concept of defining channel bandwidth for a NR carrier to intra-band contiguous CA.

· Study both implementation complexity perspective and system performance perspective.

· Other aspects are not precluded. 

 This contribution discuss some issues  on NR supports ultra-wideband single carrier channel bandwidth.
2 Discussion
2.1 Transmission bandwidth configuration
In current LTE specification, the value of the transmission bandwidth configuration (BWConfig) is defined as 
BWConfig
Transmission bandwidth configuration, expressed in MHz, where BWConfig = NRB x 180 kHz in the uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink.

In which, the 180 kHz is the bandwidth of one LTE PRB bandwidth, and only one type of sub-carrier spacing i.e. 15 kHz is supported. Different with LTE, in NR single channel bandwidth, more than one types of sub-carrier spacing will be supported, such as 30 kHz，60 kHz and 120 kHz etc, which means numbers of PRB bandwidth will be included in NR single channel bandwidth. In addition, supporting operation over, e.g., around 1 GHz contiguous spectrum and the maximum single carrier bandwidth of at least 80 MHz [3] have been studied in RAN1
According to [4], the spectrums out of the channel bandwidth are different for 15 kHz and 60 kHz sub-carrier spacing, where the spectrum out of the channel bandwidth of 60 kHz sub-carrier spacing is higher than 15 kHz. If there are more than one type of sub-carrier spacing supported in NR wider single channel bandwidth, then the allocation of the different PRB bandwidth should be considered, due to different PRB configuration may cause different spectrums and EVM. For example, in the case of the NR single channel bandwidth supports sub-carrier spacing are 60 kHz, or 15 kHz, or both, then the guard band out of the transmission bandwidth configuration may be different. In another word, the transmission bandwidth configuration may vary with the different PRB configuration with different sub-carrier spacing in the same NR wider single channel bandwidth.
Observation：When NR supports different sub-carrier spacing in the same NR wider single channel bandwidth, different PRB configuration may cause different guard band to meet the same spectrum mask, then the transmission bandwidth configuration may be variable.
In the previous RAN1 LS, regarding NR spectrum utilization, Y (%) = transmission bandwidth configuration / channel bandwidth * 100%, and the value of Y is recommended higher than 90% to improve spectrum utilization on a carrier basis. During the RAN4 discussion, some papers such as [5] were given the estimation on Y based on 10MHz single-carrier channel bandwidth with 15 kHz sub-carrier spacing. The value of the guard-band is determined by the unwanted emission (i.e. spectrum mask, ACLR etc.) and EVM requirements. How to define the unwanted emission requirements and EVM requirements are ongoing discussed in RAN4, there are no agreements so far. In addition, there is less discussion on the mix use of the different sub-carrier spacing in the same NR channel bandwidth, thus Y is the fix value may not be suitable.
Proposal: Define Y as a variable with closed interval
Considering the different spectrum of different sub-carrier spacing, and different implementation of the possible new waveforms to improve the spectrum utilization, the closed interval of Y is exampled as [92%, 96%]. In the guard band, NB-IoT solution can be used to further improve the spectrum utilization.
2.2 EARFCN

In the current LTE specifications, the EARFCN was used to identify the radio frequency channels. It is reasonable to use the EARFCN metric in NR. Due to the frequency range of NR is large, both the small single carrier channel bandwidth and ultra-wideband single carrier channel bandwidth would be considered in NR deployment.  For the small single carrier channel bandwidth, such as 10MHz, 20MHz, the EARFCN method in LTE will be reused. 
For ultra-wideband single carrier channel bandwidth supported in NR, if UE scan the frequency step by step to access to the network with the LTE channel raster of 100 kHz, then the time will be too long and the power consumption will be increase. The similar situation was discussed in LAA topic, in the first phase of LAA only 20MHz channel bandwidth is supported, in order to reduce the UE scan time and save the power, it was agreed that list all of the possible EARFCN values in the specification. When the NR supporting ultra-wideband single carrier channel bandwidth, in order to reduce UE access time and save the power, there are two possible opinions to define the EARFCN metric for NR BS:
1. Define a new channel raster bigger than 100kHz.

2. List the possible EARFCN values in the specification, like LAA does.
So far it is unknown how large the channel bandwidth will be supported for NR single carrier, and the operating bands which NR will be deploy and the sets of single carrier channel bandwidths supported in this band are ongoing discussed, thus how to describe the EARFCN metric for the NR wider single channel bandwidth needs further study.
2.3 Asymmetric channel bandwidth in UE and BS
In general, the maximum bandwidth supported in UE is the subset of bandwidth supported in BS. In this way, only the UE with the channel bandwidth also supported in BS can access to the network. As stated in [1], Even when the network changes operational BW or the specification extends channel BW, the legacy UEs not supporting the changed or extended BW should be able to access to the network. This means legacy UEs can access to the network no matter the single carrier channel bandwidth of UE is larger or smaller than the changed or extended BW of BS. 

When the maximum bandwidth supported in UE is larger than the BS, the direct way is UE can access to the network regardless of the BS channel BW from RAN4 aspect. In addition, the CA feature can also be supported in NR. It seems one UE single carrier can receive more than 2 carriers from BS when BS supporting CA, but it is FFS. 

When the maximum bandwidth supported in UE is smaller or equal to than the BS, the UE can only receive the partial spectrum of BS. If the NR BS implemented with single LO, then the LO frequency different between UE and BS will be large, especially the BS maximum channel bandwidth is big larger than UE. In addition, the UE may be informed which part can receive and this may need extra signalling from high level.
2.4  BS single carrier RF requirements
In current LTE specification, some single carrier RF requirements listed below are defined based on the single carrier channel bandwidth. 
· BS output power (regional requirement)
· Total power dynamic range
· ACLR

· UEM

· Receiver requirements

For NR BS, due to the high frequency (i.e. mmwave) will be deployed, the radiate/OTA requirements will be introduced, and some of the RF requirements/parameters will be different with the existing LTE specification. As the NR BS RF requirements are being discussed in RAN4 and it is not clear so far which types of requirements will be defined. Whether to define the conduct RF requirements for NR BS and how to derive the radiate/OTA requirements from the conduct requirements are FFS.
For the BS output power, there is no agreement which terminology (TRP or EIRP or both) will be adopted. The general requirements have no relationship with the BS single carrier channel bandwidth. For the regional requirements, the NR BS output power may be defined as additional requirements and declared based on the channel bandwidth by the manufacturer in some countries.
For the out-of-band unwanted emission requirements, i.e. ACLR/UEM. The new ultra-wideband single carrier channel bandwidth will impact the OOBE boundary, which is still under discussion.  For the UEM requirements, it is impossible to define the requirements for all the channel bandwidth. In current LTE requirements, the requirements for the channel bandwidth larger than 5MHz are the same, it is reasonable that the NR BS adopt this principle.

For the receiver requirements, the first key requirement is the sensitivity, similar with BS output power, it needs to agree on which terminology will be adopted firstly and then study whether the LTE method to deduce the sensitivity requirements is still suitable for NR BS, especially for the conduct requirements. The other receiver requirements such as blocking/ACS are based on the sensitivity, and also the interfering type needs further study.
For the other new BS RF requirements for NR BS such as in-band emission requirement were based on the UE, which depends on the PRB allocation of the power of the non-allocated PRB and allocated PRB and has no relationship with the channel bandwidth. 
3 Conclusion
In this paper, we discuss some issues on NR BS supports ultra-wideband single carrier channel bandwidth. Due to the NR will support mix sub-carrier spacing in the same single carrier channel bandwidth, and the spectrum will be different for the PRB configuration with different sub-carrier spacing. In order to meet the same spectrum emission mask, the guard band out of the transmission bandwidth configuration may be different. In other word, the transmission bandwidth configuration may vary with the different PRB configuration with different sub-carrier spacing in the same NR ultra-wideband single carrier channel bandwidth. Considering the different spectrum of different sub-carrier spacing, and different implementation of the possible new waveforms to improve the spectrum utilization, the closed interval of Y is exampled as [92%, 96%].
Observation：When NR supports different sub-carrier spacing in the same NR wider single channel bandwidth, different PRB configuration may cause different guard band to meet the same spectrum mask, then the transmission bandwidth configuration may be variable.
Proposal: Define Y as a variable with closed interval
The impact on the BS single carrier requirements are also discussed in this paper.  Firstly when the NR supports ultra-wideband single carrier channel bandwidth, how to describe the EARFCN metric needs further study.
For the others NR BS single carrier RF requirements, although it is not clear so far which types of requirements will be defined, some of the NR BS single-carrier RF requirements may still have relationship with the extended ultra-wideband single carrier channel bandwidth, such as BS output power (regional), ACLR/UEM and the receiver requirements. For the other new BS single-carrier RF requirements for NR BS such as in-band emissions, it is not relationship with the channel bandwidth. It is FFS for the other possible new requirements.
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