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Introduction
The SI on IMT parameters for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz was approved at TSG RAN#87-e [1]. Transmitter and receiver characteristics for the NR UE and BS need to be studied and evaluated. As for ACLR and ACS, RAN4 need to perform the adjacent channel co-existence simulations on both 6.425-7.125GHz and 10.0-10.5GHz. 
In last meeting, the simulation assumptions are approved in WF [2] and TP [3]. In this paper, we’d like to provide the adjacent channel downlink co-existence simulation results on both 6.425-7.125GHz and 10.0-10.5GHz for urban macro and indoor hotspot.
Discussion
Simulation results on 6.425-7.125GHz
Based on the current specifications, we set 45dB ACLR for BS and 33dB ACS for UE as baseline. The corresponding ACIR is about 32.7dB. When we simulate the scenario, different delta-ACIR X values were considered in order to find the reasonable requirements. The CDF figures of SINR and throughput for Macro scenario are shown below.
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Figure 1 The CDF figures of SINR and throughput for Macro scenario
The urban macro simulation results of the downlink throughput loss of the victim UE with different delta-ACIR values are shown at 7GHz centre frequency in table 1
Table 1 The urban macro simulation results of the downlink throughput loss at 7GHz centre frequency
	delta-ACIR X [dB]
	0
	-1
	-2
	-3

	Average throughput (7GHz) baseline
	466.6591472
	466.0256152
	467.6262642
	463.2999863

	Average throughput (7GHz)
	461.4606274
	460.5681709
	460.8944972
	454.8474735

	Average throughput loss (7GHz)
	1.11%
	1.17%
	1.44%
	1.82%

	5%-tile throughput (7GHz) baseline
	103.5958843
	112.7570174
	110.5259045
	105.8749672

	5%-tile throughput (7GHz)
	99.24795288
	107.0513429
	103.811823
	97.6744638

	5%-tile throughput loss (7GHz)
	4.20%
	5.06%
	6.07%
	7.75%



The CDF figures of SINR and throughput for Indoor hotpot scenario are shown below.
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Figure 2 The CDF figures of SINR and throughput for Indoor hotpot scenario
The indoor hotpot simulation results of the downlink throughput loss of the victim UE with different delta-ACIR values are shown at 7GHz centre frequency in table 2
Table 2 The indoor hotpot simulation results of the downlink throughput loss at 7GHz centre frequency
	delta-ACIR X [dB]
	0
	-2
	-4
	-6

	Average throughput (7GHz) baseline
	501.7083
	501.6906614
	502.0155946
	499.4085242

	Average throughput (7GHz)
	500.0025
	499.558
	498.6154
	493.0911

	Average throughput loss (7GHz)
	0.34%
	0.43%
	0.68%
	1.26%

	5%-tile throughput (7GHz) baseline
	167.2007
	165.7132217
	166.9807175
	165.4564

	5%-tile throughput (7GHz)
	167.1902
	165.6541
	166.8976
	165.1538

	5%-tile throughput loss (7GHz)
	0.01%
	0.04%
	0.05%
	0.18%



It can be found that the Urban Macro is the restricted scenario instead of the indoor hotpot. Based on the simulation results, urban macro scenario can be restricted to 5% throughput loss with downlink delta-ACIR of -1dB at 7GHz. The corresponding ACIR value is 31.7 dB which is less stringent than current FR1 requirements. If we keep 33dB ACS for UE at 7GHz, 36~40 dB ACLR for BS can be achieved to meet 31.7 dB ACIR.
Observation 1: When downlink ACIR is set to 31.7dB at 7GHz, the urban macro and indoor scenario can be restricted to 5% DL throughput loss.
Simulation results on 10.0-10.5GHz
The CDF figures of SINR and throughput for Macro scenario on 10.0-10.5GHz are shown below.
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Figure 3 The CDF figures of SINR and throughput for Macro scenario at 10GHz
The urban macro simulation results of the downlink throughput loss of the victim UE with different delta-ACIR values are shown at 10GHz centre frequency in table 3
Table 3 The urban macro simulation results of the downlink throughput loss at 10GHz centre frequency
	delta-ACIR X [dB]
	0
	-1
	-2
	-3

	Average throughput (10GHz) baseline
	457.5910423
	459.0642451
	455.4940226
	458.3263305

	Average throughput (10GHz)
	452.1292008
	453.1403575
	449.3607213
	450.7480241

	Average throughput loss (10GHz)
	1.19%
	1.29%
	1.35%
	1.65%

	5%-tile throughput (10GHz) baseline
	92.20054204
	80.69748647
	87.6480235
	89.05865874

	5%-tile throughput (10GHz)
	90.29398594
	78.21200614
	83.27198421
	83.0038

	5%-tile throughput loss (10GHz)
	2.07%
	3.08%
	4.99%
	6.80%


The CDF figures of SINR and throughput for Indoor hotpot scenario are shown below.
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Figure 4 The CDF figures of SINR and throughput for Indoor hotpot scenario at 10GHz
The indoor hotpot simulation results of the downlink throughput loss of the victim UE with different delta-ACIR values are shown at 10GHz centre frequency in table 4
Table 4 The indoor hotpot simulation results of the downlink throughput loss at 10GHz centre frequency
	[bookmark: OLE_LINK28]delta-ACIR X [dB]
	0
	-2
	-4
	-6

	Average throughput (10GHz) baseline
	497.910349
	500.4417595
	497.6593374
	500.6863797

	Average throughput (10GHz)
	497.643915
	497.1837634
	494.1940229
	496.699647

	Average throughput loss (10GHz)
	0.05%
	0.65%
	0.70%
	0.80%

	5%-tile throughput (10GHz) baseline
	165.5580639
	165.3603094
	162.5645362
	165.9941696

	5%-tile throughput (10GHz)
	165.5572363
	165.354215
	162.3308392
	165.4927392

	5%-tile throughput loss (10GHz)
	0.00%
	0.00%
	0.14%
	0.30%



It can be found that the Urban Macro is the restricted scenario instead of the indoor hotpot at 10GHz as well. Based on the simulation results, urban macro scenario can be restricted to 5% throughput loss with downlink delta-ACIR of -2dB at 10GHz. The corresponding ACIR value is 30.7 dB which is less stringent than current FR1 requirements. If we keep 33dB ACS for UE at 10GHz, 36~38 dB ACLR for BS can be achieved to meet 30.7 dB ACIR.
Observation 2: When downlink ACIR is set to 30.7dB at 10GHz, the urban macro and indoor scenario can be restricted to 5% DL throughput loss.
Analysis
For UE DL receiver, there is no technical restriction to achieve 33dB ACS at 7GHz and 10GHz. However, more antenna elements and larger channel bandwidth probably make it difficult to implement larger ACLR value for BS. It seems to be much better to specify one value for both 7GHz and 10GHz. Thus, It’s proposed to specify 36 dB ACLR for BS and 33dB ACS for UE on both 6.425-7.125GHz and 10.0-10.5GHz. The corresponding ACIR is 31.2dB which is the average value of 30.7 and 31.7. 
Proposal: It’s proposed to specify 36 dB ACLR for BS and 33dB ACS for UE on both 6.425-7.125GHz and 10.0-10.5GHz.
Summary
Based on the simulation results and analysis, all the observations and proposals are listed below:
Observation 1: When downlink ACIR is set to 31.7dB at 7GHz, the urban macro and indoor scenario can be restricted to 5% DL throughput loss.
Observation 2: When downlink ACIR is set to 30.7dB at 10GHz, the urban macro and indoor scenario can be restricted to 5% DL throughput loss.
Proposal: It’s proposed to specify 36 dB ACLR for BS and 33dB ACS for UE on both 6.425-7.125GHz and 10.0-10.5GHz.
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