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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. One of the topics that have been discussed in the previous RAN4 meetings is the NR BS class, and a way forward on BS class description was agreed in last RAN4 NR AH [2].
This contribution provides further considerations on NR BS class description per the agreed way forward, and provides some proposals to progress the work on this topic in RAN4.

2.	Discussion
[bookmark: _Toc336211415]The following bullets were included in the agreed way forward [2]:
· 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 because 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)
The following sections provide further considerations and proposals on bullets 2 and 3 above.

2.1	Description parameters for deployment scenarios
Current E-UTRA BS is classified into four classes: Wide Area, Medium Range, Local Area and Home BS. Each BS class is characterized by requirements derived from a specific deployment scenario with a certain BS to UE minimum coupling loss. Since this classification terminologies have long been used in the RAN4 specifications and are well-known in the industry, it is proposed to:
Proposal 1: Consider reusing the classification terminologies Wide Area, Medium Range, Local Area and Home BS for NR BS class.
Besides, it has been proposed to classify NR BS based on minimum distance of UE and BS as well as operating frequency range of the BS [3]. RAN4 simulation work for WP5D co-existence study has been completed in last RAN4 NR AH, and per the simulation results summary [4], the required ACIR values are summarized in Table 1 below.
Table 1: Summary of the interpolated required ACIR values from companies
	　
	Interpolated required ACIR values calculated by Linear interpolation

	
	DL
	UL

	
	30GHz
	45GHz
	70GHz
	30GHz
	45GHz
	70GHz

	Nokia, Alcatel-Lucent Shanghai Bell
	19.95
	-
	16.16
	15.08
	-
	14.52

	Ericsson
	18.72
	17.42
	16.25
	18.50
	14.58
	13.92

	NEC
	16.10
	-
	18.93
	15.52
	-
	8.45

	China Telecom
	26.47
	-
	-
	21.20
	-
	-

	Huawei
	26.34
	-
	15.81
	19.18
	-
	13.44

	ZTE
	27.89
	-
	19.21
	18.09
	-
	18.15

	Samsung
	15.68
	-
	14.96
	14.34
	-
	13.95

	CATT
	23.85
	9.40
	14.16
	22.81
	12.43
	9.96

	Qualcomm
	16.18
	16.50
	16.39
	13.78
	13.06
	13.62

	Intel
	19.17
	17.92
	17.48
	14.74
	14.54
	13.82



It can be seen from Table 1 that the required ACIR values are considerably different among the different frequency ranges. Consequently, it was agreed that different BS ACLR/ACS values are replied to WP 5D for different frequency ranges as summarized in Table 2 below [5].
Table 2: BS ACLR/ACS values in WP 5D reply
	Parameter
	IMT-2020 (Base station)

	Band of operation
	24.24 – 33.4 GHz
	37 – 52.6 GHz
	66 – 86 GHz

	BS ACLR
	27.5 dB
	25.5 dB
	23.5 dB

	BS ACS 
	23.5 dB
	22.5 dB
	21.5 dB



Therefore, it is expected that the NR BS ACLR and ACS requirements would also be specified in turn of the operating frequency range of the BS. Hence it is proposed to:
Proposal 2: On top of the minimum distance of UE to BS, consider also using the operating frequency range of the BS as description parameter for NR BS class.
On the other hand, per the findings from WP5D co-existence study, it was agreed that different spectrum masks are replied to WP 5D for outdoor and indoor scenarios, as shown in Table 3 below.
Table 3: BS spectrum masks in WP 5D reply
	Parameter
	IMT-2020 (Base station)

	Band of operation
	24.24 – 33.4 GHz
	37 – 52.6 GHz
	66 – 86 GHz

	Spectrum mask
	For Indoor scenarios, 
see Table 1.
For Outdoor scenarios and PTx  ≥ 34.5 dBm,
see Table 2.
For Outdoor scenarios and PTx  < 34.5 dBm,
see Table 3.
	For Indoor scenarios, 
see Table 1.
For Outdoor scenarios and PTx  ≥ 32.5 dBm,
see Table 4.
For Outdoor scenarios and PTx  < 32.5 dBm,
see Table 5.
	For Indoor scenarios, 
see Table 1.
For Outdoor scenarios and PTx  ≥ 30.5 dBm,
see Table 6.
For Outdoor scenarios and PTx  < 30.5 dBm,
see Table 7.



Moreover, the BS manufacturer would normally declare whether the BS is designed for outdoor or indoor operation, as the operating conditions like temperature and humidity can be significantly different between outdoor and indoor environments. Hence it is proposed to:
Proposal 3: On top of the minimum distance of UE to BS, consider also using outdoor or indoor operation of the BS as description parameter for NR BS class.
2.2	Existing requirements for below 6GHz
The bullet ‘No existing requirements for below 6GHz are changed because of changing the BS class description from MCL to minimum distance.’ can be interpreted that minimum distance will also be applied for all NR BS operating below 6GHz. However, access to antenna connector would be possible for some NR BS operating below 6GHz, and thus MCL would still be used as description parameter for BS class for these NR BS. Otherwise, all existing BS requirements for below 6GHz, which are mostly specified at the antenna connector, would need to be reviewed considering the antenna (array) gains at the BS and UE which are included in the MCL calculation. Hence it is proposed to:
Proposal 4: Clarify that MCL may still be used as description parameter for NR BS class below 6GHz.

3.	Conclusion and proposals
This contribution has provided further considerations on NR BS class per the agreed way forward, and provided some proposals to progress the work on this topic in RAN4.
Proposal 1: Consider reusing the classification terminologies Wide Area, Medium Range, Local Area and Home BS for NR BS class.
Proposal 2: On top of the minimum distance of UE to BS, consider also using the operating frequency range of the BS as description parameter for NR BS class.
Proposal 3: On top of the minimum distance of UE to BS, consider also using outdoor or indoor operation of the BS as description parameter for NR BS class.
Proposal 4: Clarify that MCL may still be used as description parameter for NR BS class below 6GHz.
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