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1 Introduction

During recent RAN4 meetings, the necessity of supporting the different types of FR1 BS architecture has been discussed. There is no need to decide on mapping of BS types to different parts of the 7-24 GHz range during this early Study Item. It is useful though to capture some information on BS types and relevant considerations into the technical report.
2 Text Proposal
7.2
BS architecture and requirements classification
Editor’s note:
Study applicability (or lack thereof) of conducted/hybrid/radiated requirement sets for these bands/frequencies, with a focus on how to define a boundary frequency and/or boundary conditions for conducted domain and OTA domain requirements. 

•
Consider different BS architecture options. Note in Rel-15, there are non-AAS architectures (BS type 1-C for FR1) and AAS BS architectures (BS type 1-H, BS type 1-O for FR1 and BS type 2-O for FR2) for NR BS.

Consider likely antenna array sizes to cover the identified deployment scenarios

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 presents connectors or other means for conducted testing of individual transceivers. An AAS basestation has an integrated antenna. Type 1-H basestations comply to 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 that does not need to present connectors. 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.
The key difference between a conducted type basestation and the AAS basestation types is whether an antenna is integrated into the basestation. The differences between the two types of AAS basestation relate to the testing. For both BS types an in-band directional test setup is required. Connectors need to be provided for the remaining tests for the hybrid type, whereas for the OTA type BS, test facilities are needed supporting in band TRP measurement, out of band TRP measurement, out of band blocking measurement and co-location.
In terms of the suitability for the 7-24GHz range, to consider type 1-C it is instructive to consider link budget. In the table below a comparison is made between a 43dBm 2GHz wide area basestation transmitting a 20MHz LTE carrier and an NR basestation at each example frequency. The directivity is assumed to be the same for the wide area antenna in each case. The transmit power is extrapolated from PA trends, whilst the noise figure is estimated to be around 3dB worse than for 2GHz 
	
	20MHz LTE @ 2 GHz
	50MHz NR @ 11GHz
	50MHz NR @ 16GHz
	50MHz NR @ 20GHz

	Transmit power
	43 dBm
	28 dBm (CMOS)
38 dBm (GaN)
	25 dBm (CMOS)
35dBm (GaN)
	23 dBm (CMOS)
33 dBm (GaN)

	Antenna directivity – 3dB
	14 dBi
	14 dBi
	14 dBi
	14 dBi

	Cable losses
	3 dB
	3 dB
	3 dB
	3 dB

	Antenna gain
	11 dBi
	11 dBi
	11 dBi
	11 dBi

	Noise Figure
	9 dB
	11 dB
	12 dB
	13 dB

	Noise floor
	-95 dBm
	-86 dBm
	-85 dBm
	-84 dBm

	Target SNR at cell edge
	10 dB
	10 dB
	10 dB
	10 dB

	RX power at cell edge
	-85 dBm
	-76 dBm
	-75 dBm
	-74 dBm

	Maximum allowable pathloss
	139 dB
	115 dB (CMOS)
125 dB (GaN)
	111 dB (CMOS)
121 dB (GaN)
	108 dB (CMOS)
118 dB (GaN)

	Difference in RX SINR between 2GHz LTE and NR at a fixed distance
	-
	24 dB (CMOS)
14dB (GaN)
	28dB (CMOS)
18dB (GaN)
	30dB (CMOS)
20dB (GaN)


Although these estimates are highly approximate and only for illustrative purposes, what is clear is that with a small number of transmitters and a fixed antenna, the link budget in this intermediate range would be considerably reduced compared to 2GHz, implying that it is unlikely that wide area cells could be supported with -C type basestations. Whether -C could be useful or applicable for medium range and local area scenarios could be evaluated further during a WI considering the frequency and scenario and whether a BS with a low number of transceivers and fixed antennas would be feasible.
Comparing the -H and -O BS types, the principle differences are that for 1-H, there is no need for out of band OTA testing facilities or for TRP testing. “Scaling” of emissions requirements would not be needed for this range, as in a green field scenario it would be possible to set a single implementation independent emissions requirement. In such a case, 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.

The largest challenge in setting -H requirements would be for the receiver. For FR2, blocking requirements were defined OTA only. It is not feasible to convert between conducted and OTA RX requirements due to the range of possibilities for receiver implementation, which include fully digital beamforming and hybrid beamforming. A future WI would need to consider the frequency and technology maturity to determine likely receiver implementations and whether a conversion from an OTA to a conducted receiver requirement would be feasible.
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