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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. During the discussion, a new simulation case for UL was proposed and approved as an alternative assumption for urban macro, as there will be large among of users in outage with the original assumptions. Moreover, TPC model for UL as well as the SINR vs. Throughput mapping were defined. At the end of the meeting, the updated assumptions were captured in [1-3]. 
In this paper, we provide the UL simulation results of urban macro for both cases based on the agreed simulation assumptions and give our concerns. 
2. Discussion
2.1 Different simulation assumptions
The two UL cases are different in terms of ISD, ratio of indoor UE and allocated bandwidth, details are shown in table 1.

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

	Case 1
	500
	80%
	200

	Case 2
	300
	20%
	20


2.2 Simulation results for case1
The UL SINR distributions for case 1 are shown in figure 1(a) below. As can be seen, different ACIR values will almost have no effect on results due to the large noise floor caused by the large bandwidth. Besides, the implementation of UL power control limits the max SINR to be around 15dB. There are about 13% of the receiving signals could reach the maximum SINR in BS side. While looking at the lower SINR of the curve, more than 40% of the receiving signals are lower than -10dB, which means those users are in outage. In figure 1(b), UE Tx power are provided, where there are approximate 85% of users transmit with the maximum power which is unreasonable.  
Observation 1: For urban macro UL case1, even 85% of the UEs are transmit with the maximum power, there are still more than 40% of users in outage. 
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(a)                                                                                      (b)

Figure 1 UL SINR and UE Tx power of case 1
Figure 2 below shows the UL mean throughput loss of case1. It easy to find that with ACIR change from 5dB to 40dB, there is only 3.5% of improvement in terms of the mean throughput loss, and the loss is only 3.5% with 5dB ACIR which seems to be a good performance. Actually, the absolute value of the throughput is low as the bad SINR achieved. 
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Figure 2 UL mean throughput loss of case1 

2.3 Simulation results for case2
The results of UL SINR distribution and UE Tx power for case2 are shown in figure3 (a) and figure3 (b), respectively. There are small differences among the results when applying different ACIR values. As the bandwidth if only 20MHz in this scenario, the noise floor for the system is dominant anymore. But due to the beamforming, the interference from adjacent system is however very small. We can find that the ratio of users transmit with the maximum power is 13% which is reasonable in the real life. Besides, the outage users in this scenario are around 4%, and this makes it possible to evaluate the metric of 5%-tile throughput loss.  [image: image4.emf]-40 -30 -20 -10 0 10 20
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Figure 3 UL SINR and UE Tx power of case 2

Observation 2: For urban macro UL case2, the ratio of users to transmit with the maximum power and the ratio of outage users are reasonable. 
Figure4 (a) and figure4 (b) represent the mean throughput loss and 5%-tile throughput loss for case2, respectively. As can be seen, mean throughput loss could be within 5% if 10dB ACIR is applied, and this value is 15dB for 5%-tile throughput loss. 
Observation 3: For urban macro UL case2, 15dB ACIR could be enough to constraint the mean throughput loss and 5%-tile throughput loss within 5%. 
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Figure 4 UL Throughput losses of case2

According to the above results, it seems that case2 should be chosen as the appropriate assumptions for urban macro UL co-existence study. However, with shorter ISD, less ratio of indoor users and only 20MHz allocated bandwidth per UE, whether case2 is an acceptable scenario for urban macro co-existence evaluations needs further discussion.  
3. Summary
In this paper, we provide the UL simulation results of urban macro for both cases based on the agreed simulation assumptions, as well as give our observations and concerns.
Observation 1: For urban macro UL case1, even 85% of the UEs are transmit with the maximum power, there are still more than 40% of users in outage. 

Observation 2: For urban macro UL case2, the ratio of users to transmit with the maximum power and the ratio of outage users are reasonable. 
Observation 3: For urban macro UL case2, 15dB ACIR could be enough to constraint the mean throughput loss and 5%-tile throughput loss within 5%. 
It seems that case2 should be chosen as the appropriate assumptions for urban macro UL co-existence study. However, with shorter ISD, less ratio of indoor users and only 20MHz allocated bandwidth per UE, whether case2 is an acceptable scenario for urban macro co-existence evaluations needs further discussion.
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