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1 Introduction
Different typical architecture assumptions have been used for FR1 and FR2 BS, these architectures are described for the 7 to 24GHz SI and the impact on the 7 to 24GHz work is captured.

Text proposal to TR 38.820 v0.1.0
<START OF CHANGE>
5.3
Comparison of FR1 and FR2 characteristics

Editor’s note: compare FR1 and FR2 for potential consequences of extensions within 7-24 GHz range.
General

Transmitter Architecture
It is generally assumed that FR1 BS adopt a BB beam forming architecture in addition to using digital adaptive pre-distortion to linearize the transmitter and that FR2 BS use hybrid beam forming and use no linearization. Whilst these 2 architecture decisions go together they are not dependent on each other but are both dependent on a similar set of technical parameters.
Low frequencies lend themselves to both BB beam forming and digital linearization as they have the following characteristics

· Antennas size and hence No of elements is limited by the physical size.

· Power amplifiers can be high power

· Operating band widths are small (compared to FR2)

As such a separate transmitter chain from BB to antenna element is feasible.
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Figure 1.2-1 BB beam forming architecture

Because each PA has a path from the BB implementing digital pre-distortion is possible, the relatively small BW’s of the operating bands mean that converters are feasible and also the high power of the PA means that the energy saved in linearizing the PA is greater than the energy cost of implementing that linearization.
At high frequencies the individual PA power is much power, in addition the antenna array size and the number of elements is no longer governed by the physical size of the array. Larger path losses at higher frequencies mean that higher gain antennas are more important. As such FR2 arrays tend to have a larger number of lower powered PA’s. In this case operating a separate path from BB to antennas becomes impractical and hence hybrid beam forming architectures are assumed.
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Figure 1.2-1 Hybrid beam forming architecture

As the beam forming is done in the RF it is not possible to individually digital pre-distort each PA in addition the wide operating and channel BW’s mean that generating 3 to 5 times the BW from the converters starts to become impractical and the relatively lower power saved per PA means the power saving compared to the power used in the lineariser is not attractive. Hence it is assumed digital linearization is assumed to be not used for FR2.

For both FR1 and FR2 however these are assumptions are not used for requirement setting, the antenna size, number of and power of the PA’s is assumed when investigating co-existence but the beam forming and linearization architectures are not important at this level. 
For the 7 to 24GHz region it is likely that implementation will change from a BB beam forming architecture to a hybrid beam forming architecture at some frequency in this range however this is not relevant to the requirement setting. As with FR1 and FR2 the size, number of and PA power rating assumptions are required to estimate typical OTA performance when studying co-existence, but the requirement do not need to make any assumption on how the beam forming is achieved or how or if the PA’s are linearized. 
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