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1. Introduction

The definition of BS class for NR BS without antenna connector had been discussed in the last meetings. There are several candidate parameters (minimum distance of UE and BS, path-loss, antenna to antenna distance, etc.) for criteria of the definition [1]. However it is essential to clarify the intention of BS classification to specify the suitable definition before deciding the criteria. This contribution discusses the issues to decide BS class definition.
2. Discussion
2.1 Existing BS class definition
Existing (UTRA, E-UTRA and MSR) BS class is defined based on the minimum coupling loss (MCL) between UE antenna connector and BS antenna connector. MCL for each BS class was calculated by spatial distance between two connectors [2, 3]. Spatial distance d and MCL are given as below.
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Where, dv and dh denote the distance between UE and BS in vertical domain and horizontal domain respectively, Hb and Hm denote the BS antenna height and the UE antenna height respectively.

As a result, existing BS class is defined as below table.

Table 1. Existing BS class definition

	BS class
	MCL [dB]

	Wide Area BS
	70

	Medium Range BS
	53

	Local Area BS
	45

	Home BS
	-


2.2 What for BS class is used?
In this section, we confirm what for BS class is used. It is essential to consider NR BS classification to specify the suitable definition.
In TS 36.104, different requirement (required value, side condition, etc.) is specified for each BS class for the requirements in Table 2. The other requirements than listed below are specified BS class independently.
Table 2. Requirements specified differently for each BS class

	TX or RX
	Requirement

	TX
	BS output power

	
	Frequency error

	
	(absolute limit of ACLR and CACLR)

	
	OBUE

	
	Spurious emission

(for protection of the BS receiver and for co-location with other BS)

	RX
	REFSENS

	
	Dynamic range

	
	ICS

	
	ACS

	
	Blocking

	
	RX intermodulation


In our understanding, the reason why there are two cases (BS class dependent and BS class independent) is that required level and/or feasible level are(is) different for each requirement. For several requirements, required and/or feasible levels would depend on the required network performance, device cost and performance, BS size and so on.
Observation 1: In the existing specifications, some requirements are specified BS class dependently and the other requirements are specified BS class independently.
Proposal 1: The intention of BS classification should be studied and clarified before deciding criteria of definition. After clarifying the intention of classification, RAN4 should discuss appropriate criteria of definition.
2.3 BS classification unit
As widely known, in the high frequency like mm Wave, antenna connectors will be integrated. For NR BS without antenna connector, MCL between a connector to a connector cannot be used as criteria.
Although existing BS classification is defined MCL, it is not clear that BS classification unit is per BS equipment or per a connector. On the BS which has several antenna connectors, applied requirements for each antenna connector are completely the same if classification unit is per BS equipment. However, applied requirements for each antenna connector may be different if classification unit is per antenna connector.
Proposal 2: It should be clarified and confirmed whether existing BS class is defined per BS equipment or per BS antenna connector.
For NR BS without connector, what definition unit should be used for NR BS classification (per BS equipment or other)? The definition unit for NR BS should be discussed by taking into account the existing definition unit.
Proposal 3: RAN4 should study and decide the definition unit for NR BS classification (per BS equipment or other) by taking into account the existing definition unit.
If it was defined per BS equipment, even if being the same BS equipment which had multiple beam capability, some characteristics would depend on the number of beams created by BS equipment simultaneously. Generally, a number of used TRXs and/or antenna elements per beam would decrease as a number of beams increases. Accordingly, EIRP level at peak direction of each beam would depend on a number of beams. It means that cell coverage will depend on a number of beams. Table 3 shows an example of relation between a number of beams and peak EIRP level per beam.
Table 3. Example of relation between a number of beams and peak EIRP level per beam

	Number of beams
	X
	2*X
	4*X

	peak EIRP level per beam
	Y [dB]
	Y – 3 [dB]
	Y – 6 [dB]


Observation 2: Some characteristics (e.g., peak EIRP level per beam) would depend on the configuration (e.g., a number of beams created by BS equipment simultaneously).

If it was defined per other than BS equipment, even if being the same BS equipment, BS class would depend on the BS configuration. In this case, which BS class(es) is/are applied for the BS class dependent requirements should be discussed.
3. Conclusion
In this contribution, we investigated existing BS class definition, existing BS class dependent/independent requirements and NR BS classification unit. Following proposals are obtained.
Proposal 1: The intention of BS classification should be studied and clarified before deciding criteria of definition. After clarifying the intention of classification, RAN4 should discuss appropriate criteria of definition.
Proposal 2: It should be clarified and confirmed whether existing BS class is defined per BS equipment or per BS antenna connector.

Proposal 3: RAN4 should study and decide the definition unit for NR BS classification (per BS equipment or other) by taking into account the existing definition unit.
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