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1 Introduction
The NR WID was agreed in [1], where one of the objection for the Base station radio transmission and reception is the Conducted and/or OTA RF requirements for below 6GHz. Actually there were no papers to discussion the occupied bandwidth for NR during the SI phase. As shown in TR36.803[1], the requirements should be addressed in WI.
In this paper, we give the preliminary discussion on the conduct requirement of OBW for NR BS.
2 Discussion
According to the discussion during SI phase, the conduct requirements for NR cannot be excluded. Due to the large frequency range of NR, the RF requirements can be summarized as conduct only requirements, hybrid requirements (i.e. conduct+ OTA requirements) and OTA only requirements. In [1], two frequency ranges were given for the BS RF issues should be addressed in WI, where only Range 1-C  is for conducted requirements including Non-AAS type BS (which doesn’t have antenna functionality) and AAS type BS (which has antenna functionality).

Occupied band width is one way of specifying out-of-band emissions. The occupied bandwidth is defined in ITU-R SM.328 and ITU-R Radio Regulations. In ITU-R SM.328, it shows: 

“…the occupied bandwidth enables operating agencies, national and international organizations, to carry out measurements to quantify the bandwidth actually occupied by a given emission and thus to ascertain, by comparison with the necessary bandwidth, that such an emission does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference beyond the limits laid down for this class of emission...”
Where the necessary bandwidth is the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions. For E-UTRA, the necessary bandwidth is equal to the channel bandwidth.
The occupied bandwidth in 3GPP specifications (E-UTRA/UTRA, MSR) are all defined as “the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean transmitted power.”, where the value of β/2 should be taken as 0.5%, in another word, occupied bandwidth contains 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel.
In TS37.105, the conduct Tx requirements are expressed for a single TAB connector. The occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier, and the minimum requirement for occupied bandwidth is referred to the existing 3GPP specifications.
In TS37.104, the occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier, and the minimum requirement for occupied bandwidth is referred to the existing single RAT specifications.

In TS25.104, the minimum requirement for occupied bandwidth requirement shall be less than 5 MHz based on a chip rate of 3.84 Mcps.

In TS36.104, the occupied bandwidth requirement applies during the transmitter ON period for each E-UTRA carrier. The minimum requirement for occupied bandwidth and intra-band contiguous CA shall be less than the channel bandwidth for each E-UTRA/NB-IoT carrier and shall be less than or equal to the Aggregated Channel Bandwidth for intra-band contiguous CA, respectively, illustrated in figure 1.
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Figure 1. Illustrated for OBW for LTE single carrier (a) and intra-band contiguous CA (b)
Occupied bandwidth is used in some regions as a regulatory requirement, and it is a mandatory requirement for the BS in RAN4 specifications. The purpose is to verify that the emission of the antenna connector does not occupy an excessive bandwidth for the service to be provided and not likely to create interference to other users of the spectrum beyond undue limits.
As seen above, the OBW requirement is related to the single carrier channel bandwidth. For below 6GHz NR BS with antenna connectors available, although there is no agreement on the single carrier channel bandwidth supported by the below NR BS, due to the existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible for below 6GHz NR, and considering re-farming LTE’s spectrum for below 6GHz NR, it can be still foreseen that the occupied bandwidth for NR single carrier defined in the antenna should contain 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel (i.e. channel bandwidth (CBW)). Thus it is proposed:

Proposal. The same principle with existing (99% power should be within CBW) can be reused for below 6GHz NR.
In addition, it should be noted that the requirement may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition. For example the LAA band (Band 46) in Japan, the occupied bandwidth for each 20MHz channel bandwidth E-UTRA carrier assigned within 5150-5350 MHz and 5470-5725 MHz shall be less than or equal to 19 MHz and 19.7MHz respectively.
3 Conclusion
In this paper, we give the preliminary discussion on the conduct requirement of OBW for NR BS with antenna connectors available. As OBW requirement is a mandatory requirement for the BS in RAN4 specifications and the minimum requirements for OBW in all the current 3GPP specifications shall be less than the single carrier channel bandwidth.

Due to the existing 3GPP requirements for LTE and MSR including AAS should be re-used for NR as much as possible for below 6GHz NR, and also considering re-farming LTE’s spectrum for below 6GHz NR. It is proposed:

 Proposal. The same principle with existing (99% power should be within CBW) can be reused for below 6GHz NR.
In addition, it should be noted that the requirement may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition.
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