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1. Introduction
In the last RAN4 meeting, simulation results for 5G NR co-existence study were discussed extensively especially for urban macro scenario case1 and case2 [1], where case2 is agreed to be more appropriate in terms of coverage and UE transmit power. However, it’s pointed out that only 20MHz transmit bandwidth is not enough to meet the required large bandwidth for NR. During the discussion, two optional cases for urban macro UL/DL were proposed and approved in the WF [3]. 
In this paper, we provide the simulation results of urban macro for both cases based on the agreed simulation assumptions and WF [2]. According to the results, ACIR values for this scenario are proposed. 
2. Discussion on case1 and case2
2.1 Different simulation assumptions
The difference between the two cases for urban macro is only in terms of ISD, as shown in table 1.

Table 1 Different assumption between case1 and case2
	
	ISD (m)
	ratio of indoor UE
	allocated bandwidth (MHz)

	Case 1(baseline)
	200
	20%
	200

	Case 2(optional)
	300
	20%
	200


2.2 DL Simulation results for case1/case2 in 30GHz
The DL SINR distributions for case 1 and case2 are shown in figure 1(a) and figure 1(b) below with 15dB ACIR. As can be seen, although the SINR of case2 (ISD=300m) distributes in a lower range compared with that of case1 (ISD = 200m), both of the cases are within valid coverage, i.e. the SINR for the 5%-tile cell edge UEs is larger than -10dB, and thus the throughput loss of these users could be observed.   
Observation 1: For urban macro DL, both case1 and case2 could provide valid coverage for 5%-tile cell edge users. 
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(a)                                                                                      (b)

Figure 1 DL SINR of case1 and case2
2.3 UL Simulation results for case1/case2 in 30GHz 
The UL SINR distributions for case1 and case2 are shown in figure 2(a) and figure 2(b) below with 15dB ACIR. As can be seen, the outage users in case1 are around 4%, and this makes it possible to evaluate the metric of 5%-tile throughput loss. But in case2, the ratio of outage UE is around 7% so that the throughput loss of the 5%-tile users does not exist. 
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(a)                                                                                      (b)

Figure 2 UL SINR of case1 and case 2

Observation 2: For urban macro UL, only case1 could provide valid coverage for 5%-tile cell edge users.  
Considering the above observations, only the co-existence results of case1 are provided and discussed in the following sections.

3. Co-existence results of urban macro

With the variation of NF, some differences can be observed in terms of cell edge results and average results in some cases.  In the following sections, only the tightest ACIRs are chosen.
3.1 30GHz 
Figure 3(a) and figure 3(b) represent the mean throughput loss and 5%-tile throughput loss for DL and UL, respectively. As can be seen for DL, mean throughput loss could be within 5% if 15dB ACIR is applied, and this value is 25dB for 5%-tile throughput loss. For UL, it requires about 10dB ACIR for mean throughput loss and 25dB for 5%-tile throughput loss.  
Observation 3: For urban macro scenario with 30GHz carrier frequency, 25dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for both DL and UL. 
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Figure 3 DL and UL throughput losses of urban macro
3.2 45 GHz 

Figure 4(a) and figure 4(b) represent the mean throughput loss and 5%-tile throughput loss for DL and UL, respectively. As can be seen for DL, mean throughput loss could be within 5% if 15dB ACIR is applied, and this value is 20dB for 5%-tile throughput loss. However, for UL, the 5%-tile UE is in outage, so only mean throughput loss is plotted where 10dB ACIR could meet the requirement. 
Observation 4: For urban macro scenario with 45GHz carrier frequency, 20dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for DL operation; for UL, 10dB ACIR is enough to meet the average throughput loss requirement, while the 5%-tile metric couldn’t be observed due to coverage issue.
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Figure 4 DL and UL throughput losses in 45GHz
3.3 70 GHz 
Figure 5(a) and figure 5(b) represent the mean throughput loss and 5%-tile throughput loss for DL and UL, respectively. As can be seen for DL, mean throughput loss could be within 5% if 15dB ACIR is applied, and this value is 20dB for 5%-tile throughput loss. However, for UL, the 5%-tile UE is in outage, so only mean throughput loss is plotted where 10dB ACIR could meet the requirement. 

Observation 5: For urban macro scenario with 70GHz carrier frequency, 15dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for DL operation; for UL, 10dB ACIR is enough to meet the average throughput loss requirement, while the 5%-tile metric couldn’t be observed due to coverage issue.
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Figure 5 DL and UL throughput losses in 70GHz

4. Summary
In this paper, we provide the simulation results of urban macro scenario in terms of different noise figures and carrier frequencies. Although there are some differences can be observed by implementing different NFs in some cases, only the tightest ACIRs are chosen. Based on the results, following observations are made.
Observation 1: For urban macro DL, both case1 and case2 could provide valid coverage for 5%-tile cell edge users. 

Observation 2: For urban macro UL, only case1 could provide valid coverage for 5%-tile cell edge users.
Observation 3: For urban macro scenario with 30GHz carrier frequency, 25dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for both DL and UL.  

Observation 4: For urban macro scenario with 45GHz carrier frequency, 20dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for DL operation; for UL, 10dB ACIR is enough to meet the average throughput loss requirement, while the 5%-tile metric couldn’t be observed due to coverage issue 
Observation 5: For urban macro scenario with 70GHz carrier frequency, 15dB ACIR should be enough to meet the average and 5%-tile throughput loss requirements for DL operation; for UL, 10dB ACIR is enough to meet the average throughput loss requirement, while the 5%-tile metric couldn’t be observed due to coverage issue.
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