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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. RAN4 simulation work for WP5D co-existence study has been completed in last RAN4 NR AH, and a reply LS to WP5D has been approved [2]. The BS ACLR/ACS values are replied to WP 5D for different frequency ranges per the simulation results and feasibility studies.
This contribution provides further simulation results for the urban macro scenarios, and provide proposals for the NR BS ACLR and ACS during the work item phase in RAN4.

2.	Discussion
[bookmark: _Toc336211415]The required ACIR values are summarized in Table 1 below per the simulation results summary for WP5D co-existence study [3].
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 [2].
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



It was discussed in last RAN4 NR AH that companies had used different shadowing correlation between sites of adjacent systems in their simulation runs for the urban macro scenarios, from zero correlation to full correlation. Since 0.5 shadowing correlation has long been adopted in RAN4 coexistence simulation for un-coordinated site deployment between victim and interfering systems, it would not be technically justified to use < 0.5 shadowing correlation between sites of adjacent systems with coordinated site deployment. On the other hand, it would also be difficult to technically justify full correlation between coordinated sites of adjacent systems, as the victim and interfering BS would be mounted on different radomes even though they are in the same site.
To avoid potentially length discussion on this subject, DL simulation runs have been performed for un-coordinated site deployment (100% grid shift) between victim and interfering systems (which RAN4 has long been using in former coexistence simulation) in urban macro scenarios with 300m ISD at 30 GHz carrier frequency, and the simulation results are provided in Table 3 below.
Table 3: DL simulation results for un-coordinated deployment in UMa with 300m ISD at 30 GHz
	Scenario No 2
	NR 30GHz, ISD=300m, NF=9dB
	
	NR 30GHz, ISD=300m, NF=11dB

	DL ACIR 
	5
	10
	15
	20
	25
	30
	35
	40
	
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput loss (average)
	8.31
	5.04
	2.96
	1.63
	0.85
	0.38
	0.13
	0.04
	
	8.20
	4.96
	2.90
	1.58
	0.81
	0.36
	0.13
	0.04

	Throughput loss (5%-tile)
	38.88
	13.08
	8.39
	2.66
	1.11
	0.00
	0.00
	0.00
	
	30.16
	12.75
	3.03
	0.36
	0.10
	0.00
	0.00
	0.00



It can be seen from the results in Table 3 that around 17.96 dB DL ACIR is required to meet limit the average and 5%-tile throughput degradations to 5%. On the other hand, the DL ACLR value in Table 2 is 27.5 dB, which is 9.5 dB more than the required DL ACIR value. Therefore, even in this scenario (urban macro with 300m ISD) where it has been found to be the most demanding DL one from the WP5D co-existence study, the BS ACLR value in the WP5D reply is sufficient to ensure satisfactory coexistence performances. Hence it is proposed to:
Proposal 1: Adopt the BS ACLR values in the WP5D reply as the NR BS ACLR requirements unless sufficient justifications are found to change the values in the WI phase.
Moreover, the UL simulation results for un-coordinated site deployment (100% grid shift) between victim and interfering systems in urban macro scenarios with 200m ISD at 30 GHz carrier frequency are provided in Table 4 below. Note that 200m ISD is used here because past simulation results have shown that there is no 5%-tile UL throughput with 300m ISD.
Table 4: UL simulation results for un-coordinated deployment in UMa with 200m ISD at 30 GHz
	Scenario No 5
	NR 30GHz, ISD=200m, NF=9dB
	
	NR 30GHz, ISD=200m, NF=11dB

	UL ACIR 
	5
	10
	15
	20
	25
	30
	35
	40
	
	5
	10
	15
	20
	25
	30
	35
	40

	Throughput loss (average)
	3.51
	1.86
	0.94
	0.45
	0.21
	0.09
	0.04
	0.01
	
	3.00
	1.56
	0.77
	0.37
	0.17
	0.07
	0.03
	0.01

	Throughput loss (5%-tile)
	20.31
	10.80
	6.15
	3.94
	2.83
	2.51
	2.51
	0.00
	
	17.91
	9.34
	5.95
	2.24
	1.27
	0.78
	0.77
	0.00



Similarly, it can be seen from the results in Table 4 that around 17.6 dB UL ACIR is required to meet limit the average and 5%-tile throughput degradations to 5%. On the other hand, the BS ACS value in Table 2 is 23.5 dB, which is 5.9 dB more than the required UL ACIR value. Therefore, even in this scenario (urban macro with 200m ISD) where it has been found to be the most demanding UL one from the WP5D co-existence study, the BS ACS value in the WP5D reply are sufficient to ensure satisfactory coexistence performances. Hence it is proposed to:
Proposal 2: Adopt the BS ACS values in the WP5D reply as the NR BS ACS requirements unless sufficient justifications are found to change the values in the WI phase.

3.	Conclusion and proposals
This contribution has provided further simulation results for the urban macro scenarios, and provide proposals for the NR BS ACLR and ACS during the work item phase in RAN4.
Proposal 1: Adopt the BS ACLR values in the WP5D reply as the NR BS ACLR requirements unless sufficient justifications are found to change the values in the WI phase.
Proposal 2: Adopt the BS ACS values in the WP5D reply as the NR BS ACS requirements unless sufficient justifications are found to change the values in the WI phase.

References
[1]	RP-161214, “Revision of SI: Study on New Radio Access Technology”, NTT DOCOMO, INC.
[2]	RP-170021, “Reply LS to ITU-R WP5D/374 (Attachment 4.13) on Characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz”, Ericsson, Nokia.
[3]	R4-1700207, “Summary on simulation results for WP5D co-existence study”, NTT DOCOMO, INC.
[4]	R4-1700223, “BS ACS and blocking for mm-wave frequencies”, Ericsson.
[5]	R4-1700205, “TP for TR38.803: Coexistence simulation assumptions”, DOCOMO Communications Lab.
[6]	R4-168794, “Further Way forward on Dense urban Layout and BS Beamforming Model”, Huawei, HiSilicon.
[7]	R4-167750, “Clarifications about UE antenna modeling for NR coexistence study”, Qualcomm Incorporated.
[8]	3GPP TR 37.840 v12.1.0, “Study of Radio Frequency (RF) and Electromagnetic Compatibility (EMC) requirements for Active Antenna Array System (AAS) base station”.
1

