Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #90bis
R4-1903484
Xian, China, 8th – 12th April 2019
Source: 
Ericsson 

Title:  
On BS types for the 7-24GHz range
Agenda Item:
10.4.5
Document for:
Discussion
1 Introduction

For FR1, three types of BS are defined:
· A BS type 1-C is a non-AAS BS; i.e. the BS is not integrated with an antenna and has a low number of transceivers (less than 8)

· A BS type 1-H is an AAS BS; i.e. antenna and RF are integrated. Antenna connectors are available, and most requirements are tested using conducted testing. OTA EIRP and EIS requirements apply. Type 1-H BS are likely to have an intermediate number of antennas.

· A BS type 1-O is an AAS BS (integrated antenna and RF) that is exclusively tested using OTA testing. BS type 1-O need to have at least 8 transceivers and may have a large number.

For FR2, only one type of BS is defined; BS type 2-O.

This contribution presents some initial discussion on BS types for the 7-24GHz range. In this contribution, the abbreviations x-C, x-H and x-O are used to refer to conducted, hybrid and OTA requirements in the intermediate range.
2 Discussion

A 1-C basestation has separated antenna and transmitters. An impression of the usefulness of a x-C type BS in the 7-24GHz frequency range can be obtained by considering the cell range that can be achieved using a separate passive antenna for a x-C.
According to [1], a peak power of around 2W (33dBm) is estimated at 24GHz for Silicon technologies and 20W (43dBm) for GaN. Around 10dB backoff is required to achieve linearity requirements. We further assume that the available output power changes by 20dB/decade of frequency.

An FR1 BS may typically transmit 43dBm in 20MHz. 
For operation in the intermediate frequency range, we assume a 3dB higher UE noise figure (of course, this is a very tentative discussion for illustration only and needs significant additional study). For the BS, we assume 33dBm output power for Gan and 23dBm for Silicon at 22GHz per transmitter. Also, an additional 3dB of losses compared to LTE frequencies associated with the antennas not being integrated is assumed. Furthermore, 100MHz bandwidth is assumed.

Table 1 depicts the difference in RX power achieved by a 1-C BS at the example frequencies (with 4TX and 17dBi directivity) compared to a 1-C LTE BS transmitting 20MHz at 2GHz.
	Example frequency
	11 GHz
	16 GHz
	22 GHz

	RX power difference compared to 2GHz 1-C (GaS)
	20,5 dB
	40,3 dB
	44,4 dB

	RX power difference compared to 2GHz 1-C (GaN)
	10,5 dB
	30,3 dB
	34,4 dB


What the figures imply is that it is not feasible to build a x-C BS at these frequencies and achieve reasonable coverage for urban macro or micro. To make up the link budget implies a larger antenna aperture, which in turn requires steerable beamforming, and a greater number of transmitters; i.e. an AAS implementation.

Thus, 1-C requirements appear not to be necessary for at least urban macro and urban micro.

Indoor nodes may be able to achieve reasonable link budget with a smaller array size. It is possible that for small, lower cost nodes OTA testing may be undesirable and thus x-C requirements could be considered.
The AAS requirements consist of the so-called x-H and x-O. Whichever requirement set is applied, at least in-band OTA testing is required as the EIRP and EIS requirements are mandatory in both cases.

Since new requirements must be set for the new frequency range and there are no legacy conducted requirements, and it is in general preferable to create whole-system requirements on the BS, it is questionable why conducted requirements would be necessary. Creating conducted requirements would require a means to ensure comparable performance between the conducted and OTA to ensure that the robustness of the requirement coverage and conformance would be the same in both cases.

With these considerations in mind, it is not immediately apparent that developing x-H is useful for a new frequency range, as it would require further work and anyhow not mitigate the need for OTA testing.
3 Conclusion

This contribution has provided some preliminary views on requirements sets for any new bands that would be developed in the 7-24GHz range. For wide area and medium range, OTA requirements seem to be a sufficient solution. For local area, OTA requirements and/or possibly x-C requirements could be considered. Serious consideration should be paid to whether both types of requirement would be needed for local area, since deriving requirements that are comparable between conducted and OTA requires additional effort.
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