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1 Introduction
As it will not be agreed in the 7 to 24GHz study item the frequency range of the 7 to 24GHz band there are some issue when referring to the different BS types as the frequency range has been used to differentiate the BS type in the existing NR specs, for example BS type 1-O and BS type 2-O.
It is proposed in [1] that x-C , x-H  x-O are used, this paper TP implements that clean up in the TR and adds definitions for each BS type.
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[bookmark: _Toc22912315]3.1	Definitions
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors
BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB 
BS type x-C:	NR base station operating in the 7 to 24GHz range with requirements set consisting only of conducted requirements defined at individual antenna connectors where x represents the frequency range and could be 1, 2 or another number.
BS type x-H:	NR base station operating in the 7 to 24GHz range with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB where x represents the frequency range and could be 1, 2 or another number.
BS type x-O:	NR base station operating in the 7 to 24GHz range with a requirement set consisting only of OTA requirements defined at the RIB where x represents the frequency range and could be 1, 2 or another number.
FR1: frequency range defined between 410 MHz to 7125 MHz
FR2: frequency range defined between 24250 MHz to 52600 MHz
<NEXT CHANGE>
[bookmark: _Toc22912385]7.2.1	Reference architecture
For NR BS two different architectures have been defined. The architectures different with respect to defined requirement anchor points and requirement applicability. A base station can into three main components:
· Transceiver Unit Array (TRXUA)
· RF Distribution Network (RDN)
· Antenna Array (AA)
In figure 7.2.1-1, the architecture for requirement set category H is visualized, where requirements are defined at TAB and RIB.  
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Figure 7.2.1-1: BS architecture relevant for requirement set category H
In figure 7.2.1-2, the architecture for requirement set category O is visualized, where all requirements are defined as OTA requirements at RIB.
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Figure 7.2.1-2: BS architecture relevant for requirement set category O
The Release 15 NR basestation specifications include 3 types of basestation:
· The conducted basestation (1-C) type refers to a non AAS BS architecture. The basestation does not include an antenna. The antenna is built separately and is likely to correspond to a passive sector antenna for a macro basestation. For micro and indoor basestations the antenna may have a wider coverage angle. All RAN4 requirements for conducted basestations are specified at each individual antenna connector. Type 1-C is applicable to FR1 only.
· The hybrid basestation type (1-H) is an AAS basestation that has connectors or other means for conducted testing of individual transceivers. An AAS basestation has an integrated antenna. Type 1-H basestations comply with two far field OTA requirements as well as conducted requirements. Unlike type 1-C, some conducted requirements are specified as a sum across multiple connectors. Type 1-H is applicable for FR1 only.
· The OTA basestation is an AAS basestation type (1-O, 2-O) that has only a radiated interface. All requirements are specified OTA, as either directional, TRP or co-location type requirements. The OTA BS type is applicable for both release 15 frequency ranges.
It is clear that x-O–O requirements will be needed for the 7 to 24GHz frequency range. Type x-C–C BS (or non-AAS) will clearly be limited by lower antenna gain (compared to the beam forming architectures) and the larger path loss in this frequency range will result in smaller cell sizes than for FR1. However, at this stage, x-C-C cannot be ruled out. 
Comparing the x-H-H and x-O-O AAS BS types, the principle differences from a testing perspective are that for 1-H, there is no need for out of band OTA testing facilities or for TRP testing. TRP emissions and conducted emissions limits could be set to be the same. In addition to this, most other TX requirements (i.e. signal quality and power dynamics) have the same value whether tested conducted or OTA.
For the receiver, for FR1 a method to relate conducted and radiated requirements has been established. For FR2, there is no such methodology as there are no conducted requirements. For the 7-24 range, depending on the frequency and the expected receiver types, the FR1 approach may be applicable, or further work may be needed to develop a new approach or in the worst case, no mapping between radiated and conducted requirements may be possible. (In the latter case, it may of course be possible to derive conducted and radiated requirements without relating them). Depending on the applicable new band, if introducing both conducted and radiated requirements a future WI may need to take such factors into account.
Demodulation requirements for up to 2RX map directly between conducted and OTA. OTA testing of >2RX demod requirements is not feasible for FR1 or FR2 and will not be feasible in 7 – 24 GHz range. An assessment of the link budget in applicable test chambers for the frequency in question is needed to ensure OTA testability feasibility of demodulation requirements at sufficiently high SINR at the BS receiver. BS demodulation requirements that are not OTA tested may still be specified as conducted only. Within these constraints, demodulation requirements are possibly for any BS type in 7 – 24 GHz range. Therefore, discussion of further details of the BS demodulation testing in 7 – 24 GHz range is deferred to the related future WI.
<NEXT CHANGE>
[bookmark: _Toc22912418]7.4.1.10.2	Co-location emissions
If there are no co-location requirements then we can assume that worst case the BS will be radiating CAT B emissions levels and co-location of two base station can’t be guaranteed without degradation of the victim base station sensitivity.
Using the noise figure from the technology overview in table 5.5.1-1 and assume the same degradation of victim sensitivity as for FR1 base station (1dB degradation) the emission level at the victim can be determined. A similar level of protection to the victim receiver as provided for FR1 the co-location noise in the victim must conservatively be less than -110dBm/100 kHz. If CAT B emissions are assumed then an isolation of at least 70dB will be required, this is greater than the isolation assumed for FR2 and as such it seem likely that co-location emissions requirements of some sort are required in the 7 - 24 GHz region.
Considering the BS type 1-O style co-location requirements they have three difficulties when considering their use at higher frequencies:
· The emissions power levels out of the co-location reference antenna required to secure the victim receiver sensitivity are very low as such difficult to measure.
· Define a relevant co-location scenario; e.g. distance between co-location reference antenna and base station.
· The antennas used for conformance testing (co-location test antennas) must be identified and a range of different antennas may be required.
Because of these difficulties it may be necessary to develop a general concept without dependencies to a legacy passive BS antenna.
For type -Cx-C and -Hx-H type of requirements the antenna-to-antenna isolation needs careful consideration.
For BS type 1-O the emissions power levels are set at the output of the co-location reference antenna and are very low and as such requires a very low noise figure test system to measure and requires that the test system noise is calibrated out from the final measurement.
For a higher frequency system, we predict that the noise figure and hence the receiver sensitivity will be higher and hence the co-location power level will be  similarly higher, however the same high noise figure will impact the measurement equipment. The effect on the measurement equipment could be greater than that on the BS receiver as not only the higher LNA NF but also cable loss etc. has to be taken into account. As such the measurement of the power level is likely to become harder in the 7 - 24 GHz frequency region.
The availability of passive BS antennas in the 7 - 24 GHz frequency region is also likely to be a problem. Many frequency bands will rely on OTA only systems which do not have traditional passive antenna. As such co-location test antennas will have to be designed specifically for the purpose and will not represent a real scenario as is intended with the existing BS type 1-O co-location requirements.
Specifying and measuring co-location emissions levels in the 7 - 24 GHz region is more difficult than in BS type 1-O and may require an alternative approach.
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