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1	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In RAN4 NR adhoc in Qingdao, the WF on BS band bandwidth is agreed in [1] as summarized below. In this paper, we present our view on how to specify BS channel bandwidths in Rel-15.
· A suitable terminology for “BS channel bandwidth” if needed
· Potential names are e.g. “coherence range”, “BS carrier bandwidth”, “carrier bandwidth”
· IF the term “carrier” is used, some terminology in the UE spectrum may need to differ to LTE
· Check/align with RAN1 terminology
· Ensure consistency and clarity in all BS and UE specs
· A new terminology may not be needed
· How to set core requirements for each “BS bandwidth”
· Spectral Utilization
· ACLR, ACS
· Narrowband blocking
· (possibly others)
· Impact on conformance specification
· Test models
· Rules for multicarrier, multiband etc.
· How to set an appropriate test scope if the set of “BS channel bandwidth” is larger than the set of UE channel bandwidth
· What granularity of “BS channel bandwidth” may be supported in addition to the basic set of UE channel bandwidths and in which timescale
· Taking into account conclusions on impact to core and conformance specifications, standardization time and test impact

2	Discussion
2.1 What is the suitable terminology for BS channel bandwidth?
As we already discussed in [2], most of exiting terminologies in E-UTRA specifications can be reused, i.e., the definitions such as “Aggregated Channel Bandwidth”, “Base Station RF Bandwidth”, “Channel bandwidth”, “Radio Bandwidth”, and “Transmission bandwidth” can be simply used in the NR specifications. The following table is copied from [2].

Proposal 1: Spectrum related terminologies in E-UTRA specs shall be mostly reused in the NR.

Table 1: Spectrum related terminologies in 36.101 and 36.104.
	
	36.101
	36.104

	Aggregated Channel Bandwidth
	The RF bandwidth in which a UE transmits and receives multiple contiguously aggregated carriers.
	RF bandwidth in which a base station transmits and/or receives multiple contiguously aggregated carriers.

	Aggregated Transmission Bandwidth Configuration
	The number of resource block allocated within the aggregated channel bandwidth.
	

	Base Station RF Bandwidth

	
	RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band.

	Base Station RF Bandwidth edge
	
	frequency of one of the edges of the Base Station RF Bandwidth.

	Carrier
	
	modulated waveform conveying the E-UTRA or UTRA physical channels

	Carrier aggregation
	Aggregation of two or more component carriers in order to support wider transmission bandwidths.
	aggregation of two or more component carriers in order to support wider transmission bandwidths

	Carrier aggregation band
	A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
	a set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.

	Carrier aggregation bandwidth class
	A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.
	

	Carrier aggregation configuration
	A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
	

	Channel bandwidth
	The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
	RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell.

	Channel edge
	The lowest and highest frequency of the carrier, separated by the channel bandwidth.
	

	Contiguous carriers
	A set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
	set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.

	Contiguous spectrum
	Spectrum consisting of a contiguous block of spectrum with no sub-block gaps.
	spectrum consisting of a contiguous block of spectrum with no sub-block gap(s).

	Highest carrier: 
	
	carrier with the highest carrier centre frequency transmitted/received in a specified operating band.

	Inter RF Bandwidth gap
	
	frequency gap between two consecutive Base Station RF Bandwidths that are placed within two supported operating bands.

	Inter-band carrier aggregation
	Carrier aggregation of component carriers in different operating bands.
	carrier aggregation of component carriers in different operating bands.

	Inter-band gap
	
	The frequency gap between two supported consecutive operating bands.

	Intra-band contiguous carrier aggregation
	Contiguous carriers aggregated in the same operating band.
	contiguous carriers aggregated in the same operating band.

	Intra-band non-contiguous carrier aggregation
	Non-contiguous carriers aggregated in the same operating band.
	non-contiguous carriers aggregated in the same operating band.

	Lower sub-block edge
	The frequency at the lower edge of one sub-block. It is used as a frequency reference point for both transmitter and receiver requirements.
	frequency at the lower edge of one sub-block.

	Lowest carrier
	
	carrier with the lowest carrier centre frequency transmitted/received in a specified operating band.

	Non-contiguous spectrum
	Spectrum consisting of two or more sub-blocks separated by sub-block gap(s).
	spectrum consisting of two or more sub-blocks separated by sub-block gap(s).

	Radio Bandwidth
	
	frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.

	Sub-band
	
	A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.

	Sub-block
	This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.
	one contiguous allocated block of spectrum for transmission and reception by the same base station.

	Sub-block bandwidth
	The bandwidth of one sub-block.
	bandwidth of one sub-block.

	Sub-block gap
	A frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
	frequency gap between two consecutive sub-blocks within a Bae Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

	Transmission bandwidth
	
	RF Bandwidth of an instantaneous transmission from a UE or BS, measured in resource block units.

	Transmission bandwidth configuration
	
	highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in resource block units.

	Upper sub-block edge
	
	frequency at the upper edge of one sub-block.




2.2 Is the set of “BS channel bandwidth” larger than UE?
For the BS receiver requirement, the UL reference signal shall be based on exiting UE channel bandwidths. Thus, we should only specify the single carrier RF requirement for existing UE channel bandwidths. This is also the same for the BS transmitter requirement. The single carrier transmitter requirement is sufficient with existing UE receiver bandwidths since other bandwidths are not received by a single UE carrier. UE may use the carrier aggregation to receive wider BS transmission bandwidth, which should be handled by multi-carrier requirement in the BS specifications. This is already done in E-UTRA; thus, NR single carrier RF requirement can follow mostly the scope of E-UTRA BS requirement.

Observation 1: For the BS transmitter/receiver single carrier requirement, it is sufficient to specify the requirement for exiting UE channel bandwidths.

Figure 1 shows some examples for the possible UE bandwidth locations within BS RF bandwidth.



Figure 1 UE channel bandwidth positions in BS bandwidth.

BS does not necessarily support all the possible UE bandwidth configurations or carrier aggregations. Normally E-UTRA base station supports multiple number of bandwidth configurations, which are based on the manufacture declarations but these configurations are not simultaneous in the same cell; otherwise the control signals and channels interfere in UL and DL. For the NR BS, RAN1 is discussing the multiple overlapping BWPs in the single carrier, thus, there are some flexibility of simultaneous different UE bandwidth configurations; for example, UE1/2/3 in Figure 1 may coexist in the same cell. How to specify such BS RF requirement in RAN4 would need further discussion.
At least the single carrier requirements should be applied to each UE channel bandwidth that the base station support. If BS is capable of transmit or receive 20MHz channel in UE1/2/3 in Figure 1, then the single carrier requirements should be applicable to these three channel centers, separately.
Furthermore, if BS supports CAs like UE4/5 in Figure 4, then the single carrier requirement for each component carrier and multi-carrier requirement for each CA configuration should be applicable. Whether we should specify RF requirement for the simultaneous transmission and reception of different CA configurations like UE4 and UE5 would need further discussion.
These cases with different simultaneous UE bandwidths are not trivial or urgent in Rel-15. In the initial NR deployment, the simpler UE bandwidth configurations would be sufficient.  

Observation 2: RAN4 should focus on the conventional single carrier and multi carrier BS transmitter/receiver requirement based on the manufacture declaration of supported UE bandwidth configurations inside BS RF bandwidth.
Proposal 2: The RF requirement for BS channel bandwidths other than specified in UE shall be discussed after the conventional single carrier and multi carrier RF requirements are specified.
Proposal 3: The same set of channel bandwidth as UE shall be prioritized in Rel-15 for the BS core and conformance specifications.

3	Conclusion
In this paper, FFS items in the WF on BS bandwidths [1] has been discussed. The following observations and proposals have been presented.
Proposal 1: Spectrum related terminologies in E-UTRA specs shall be mostly reused in the NR.
Observation 1: For the BS transmitter/receiver single carrier requirement, it is sufficient to specify the requirement for exiting UE channel bandwidths.
Observation 2: RAN4 should focus on the conventional single carrier and multi carrier BS transmitter/receiver requirement based on the manufacture declaration of supported UE bandwidth configurations inside BS RF bandwidth.
Proposal 2: The RF requirement for BS channel bandwidths other than specified in UE shall be discussed after the conventional single carrier and multi carrier RF requirements are specified.
Proposal 3: The same set of channel bandwidth as UE shall be prioritized in Rel-15 for the BS core and conformance specifications.
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