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Introduction

In RAN4 NR ad-hoc meeting in Spokane, a way forward on BS class was approved.

In this contribution, we elaborate further on BS classes for NR BS and provide a proposal on BS class description.
Discussion
In RAN4 NR ad-hoc meeting in Spokane, a way forward on BS class description [1] intended for NR BS was approved as below.

· The purpose of BS classification is understood to be to create individual appropriate sets of requirements for each BS class specific deployment scenario
· It is not ruled out that other reasons for creating BS classes may be identified for NR (e.g. service related etc.)
· The deployment scenarios to which the BS classes relate will be described by means of a minimum distance (in 3D space) of UE to BS
· Adding other description parameters in the future not ruled out
· No existing requirements for below 6GHz are changed as a result of changing the BS class description from MCL to minimum distance
· Requirements might be changed for other reasons than the BS class description
· The BS class is understood to apply to the whole BS, including all antenna connectors (if present)
We support the agreements in the Way Forward and further investigate how NR BS classes should be described.

BS classes for LTE BS are defined in [2] as below.

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 8.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equal to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB.

Home Base Stations are characterised by requirements derived from Femto Cell scenarios.

We think three BS classes, Wide Area BS, Medium Range BS, and Local Area BS, should be defined in the first phase of NR discussion. The definitions above for LTE are almost applicable to NR BS definitions but the description on minimum coupling loss. The description with minimum coupling loss should be replaced by the description with minimum distance. To keep the continuity of the BS classes, equivalent distance corresponding to the minimum coupling loss are derived as below.

Minimum coupling loss is derived from the following assumptions.

   - Free space propagation with the frequency of 2GHz, i.e., 38.25 +20 log d (m) dB
   - 0dB antenna gain at both UE and BS sides

   - 1dB body loss

With this condition, minimum coupling loss of 70/53/45 dB corresponds to the minimum distance of 30/5/2 m.

Therefore, we make the following proposal on BS class definitions for NR BS.

Proposal:

NR BS classes are defined as indicated bellow:

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance equal to 30 m.
Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance equal to 5 m.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance equal to 2 m.
Conclusion
In this contribution, we discussed the BS classification for NR BS and made a proposal as indicated below.
Proposal:
NR BS classes are defined as follows:

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance equal to 30 m.
Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance equal to 5 m.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance equal to 2 m.
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