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1 Introduction
In RAN4#90bis the way forward [1] highlighted the potential 7-24GHz deployment scenarios as an important issue. This is also closely related to the BS types and classes so this will be further discussed in this paper.

2  Discussion
2.1 Deployment scenarios
When considering NR the following deployment scenarios have been considered

FR1

· Urban Macro (NR CLI co-existence study)

· Dense Urban (NR CLI co-existence study)

· Indoor (NR CLI co-existence study)

FR2

· Urban Macro (NR WI co-existence study)

· Dense Urban (NR WI co-existence study)

· Indoor (NR WI co-existence study)

A companion paper [1] discusses the deployment scenarios in more detail, however the deployment scenarios studied for FR1 and FR2 wide area, medium range and local area BS’s are considered for both FR1 and FR2 so it is clear that the same set of scenarios and BS classes will be needed for 7-24GHz.
2.2 BS Classes and types

Although FR1 and FR2 share the same set of deployment scenarios and BS classes (WA, MR, LA) they do not share the same set of BS types (type, 1-C, 1-H, 1-O, 2-0). 

Below the appropriate BS types for the 7-24GHz region are discussed.
2.2.1 Macro cell / Wide area

Wide area BS class will be required for macro cell deployment, Macro layouts are generally large and for 7-24GHz frequency range it’s clear that beam forming and AAS will be required. An OTA set of requirements is hence essential.

It is less clear if a non-AAS BS type is required. One big advantage of a non-AAS architecture is that the access to and limited number of antenna connectors means site engineering is much more straight forward than for an AAS.

[image: image1.emf]Array Elements 

...

...

...

AAS BS


Figure 1. AAS BS architecture showing filters
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Figure 2. non-AAS BS architecture showing filters and external antenna filters
It is known that there are many incumbent systems in the 7-24GHz region and as such there may be extreme block edge mask requirements imposed if the spectrum is to be used, in some cases these restrictions could be regional (e.g. within x km of an airport). In such cases AAS implementation may be impractical and it would be advantageous to have a conducted non-AAS option even though it may be otherwise a not so attractive option.
Of course connected interfaces can only be implemented up to the technological capability of the connectors themselves, currently this is believed to be approx. 10 to 13GHz.

Observation: Where possible (technology allowing) non-AAS implementation may be useful for tough BEM requirements.

2.2.2 Micro cell/medium range

As OTA requirements are needed for both FR1 and FR2 then clearly OTA requirements will be needed for the 7-24GHz frequency range. Once again the interesting question is if conducted requirements are needed.

Medium range BS’s are generally lower power than macro BS and are deployed below roof height (10m is general assumption). Wall mounting and lamp post mounting are often given as example of micro BS.
As such it seems that integration of a micro BS is greater than that for a macro, also the lower power means that emissions may be less of an issue (relatively).

As the micro cells are considered existing alongside the macro network beam forming can be used to both overcome path loss and also to possibly prevent excessive interference between the layers. 

A traditional non-AAS implementation therefore does not seem to be a strong requirement for this BS class. 
Observation: there seem no strong need for a conducted interface for micro BS/Medium range in the 7-24GHz frequency range.
2.2.3 Indoor/local area

Indoor BS for both FR1 and FR2 have been considered without beam forming antennas. As the distances indoor are small and indoor BS should be relatively small and simple they it is considered unnecessary to have an AAS for an indoor BS. The architectures consider 2 or 4 way MIMO connected to single antenna elements.
As there are only few antennas this suits itself to conducted requirements, however the practical design constraints of indoor BS mean that the level of integration is even greater. As such the overhead of a conducted interface may not be of any use.

As with other BS classes, we already have OTA requirements for FR1 and FR2 for this class so clearly OTA will be needed in the 7-24GHz region.

OTA requirements currently however do not suit omni directional systems as the declarations and gain estimations are based on some level of beam forming. However this is perhaps an issue which already exists for FR2 and requires a solution, so should no influence the 7-24GHz decisions.
Observation: there seem no strong need for a conducted interface for indoor BS/Local area in the 7-24GHz frequency range.

3 Summary
This paper looks at all the deployment scenarios and they BS classes need to provide those scenarios in the 7-24GHz frequency range.

As all deployment scenarios involving all 3 BS classes have been investigated and specified for both FR1 and FR2 it seems clear that all 3 BS classes will be required in the 7-34GHz range.

Considering the scenarios and the decision to specify the different BS type (conducted and OTA), the following observations have been made:
Observation: Where possible (technology allowing) non-AAS implementation may be useful for tough BEM requirements.

Observation: there seem no strong need for a conducted interface for micro BS/Medium range in the 7-24GHz frequency range.
Observation: there seem no strong need for a conducted interface for indoor BS/Local area in the 7-24GHz frequency range.

So it seems we should consider conducted requirements for at least the wide area BS class where technology allows. Whilst the other BS classes could be OTA only it is proposed that all BS classes use the same set of BS types for each band.
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