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1.	Introduction
The revised study item on New Radio Access Technology was approved at TSG RAN#72 [1]. The objectives of this study item include identifying relevant RF parameters to be used for sharing and co-existence studies. Also a LS was received at TSG RAN#72 [2] from ITU-R WP5D asking for characteristics of terrestrial IMT systems for frequency sharing/interference analysis in 24.25 - 86 GHz. ITU-R WP5D sent another LS on “Updated characteristics of terrestrial IMT systems for frequency sharing/interference analysis in the frequency range between 24.25 GHz and 86 GHz” in [3]. On the other hand, a LS has been sent from ITU-R WP5D to 3GPP describing detailed modelling and simulation of IMT networks for use in sharing and compatibility studies [4]. This topic has been discussed at previous RAN4 meetings, and the way forwards on simulation assumptions were approved in RAN4#80bis [5-7].
This contribution provides the simulation results using the agreed assumptions, and proposes refined assumptions on the simulated urban macro UL transmission bandwidth for the coexistence study for WP5D in order to facilitate the calibration process and final output of the study.

2.	Discussion
The following urban macro UL transmission bandwidth was assumed in the way forward [5]:
Table 1: Assumed urban macro UL transmission bandwidth
	5
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	11
	NR, 20MHz
	NR, 20MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro



[bookmark: _Toc336211415]Note that it is assumed that only one UE is scheduled in each cell. To study the impact on the above UL transmission bandwidth, UL simulation runs have been performed for the urban macro scenario with the approved assumptions [5-7]. The simulation results on the victim and interfering UE transmit power for both transmission bandwidth of 200 and 20 MHz are shown in Figure 1 below.
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(a) 200 MHz transmission bandwidth
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(b) 20 MHz transmission bandwidth
Figure 1: Victim and interfering UE transmit power
It can be seen in Figure 1 that with 200 MHz transmission bandwidth, more than ~85% of the UE need to transmit with maximum 23 dBm output power, in order to arrive the target (15 dB) SINR with the wide noise bandwidth. This would not represent a normal operation in a real-life network. On the other hand, a more reasonable ~15% of the UE need to transmit with maximum output power with 20 MHz transmission bandwidth, due to the narrower noise bandwidth.
The simulation results on the UL SINR of the victim UE for both BS NF of 9 and 11 dB with 200 and 20 MHz transmission bandwidth are shown in Figure 2 and Figure 3, respectively, below. Here 15 dB UE ACLR (i.e. -15 dB ACLR offset) and 45 dB BS ACS (i.e. ~15 dB ACIR) are assumed.
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(a) 9 dB BS NF
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(b) 11 dB BS NF
Figure 2: UL SINR of victim UE with and without interfering UE (200 MHz)
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(a) 9 dB BS NF
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(b) 11 dB BS NF
Figure 3: UL SINR of victim UE with and without interfering UE (20 MHz)
It can be seen in Figure 2 that with 200 MHz transmission bandwidth, 40% or more of the victim UE have lower than -10 dB DL SINR and thus have zero throughput. On the other hand, with 20 MHz transmission bandwidth, less than 5% of the victim UE have lower than -10 dB UL SINR and thus have zero throughput. Therefore, both average and 5%-tile throughput losses can continue to be used as performance metrics for the coexistence study. 
However, having only one UE scheduled with 20 MHz transmission bandwidth means that 180 MHz (90%) of the 200 MHz channel bandwidth is left unused, which would largely reduce the UL spectral efficiency of the system. To investigate other alternatives, UL simulation runs have been performed with transmission bandwidth of 50 MHz (with 300m ISD and 20% indoor UE ratio). The simulation results on UE transmit power and UL SINR (for both BS NF of 9 and 11 dB) are shown in Figure 4 and Figure 5, respectively, below.
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Figure 4: Victim and interfering UE transmit power (50MHz)
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(a) 9 dB BS NF
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(b) 11 dB BS NF
Figure 5: UL SINR of victim UE with and without interfering UE (50 MHz)
It can be seen in Figure 4 that with 50 MHz transmission bandwidth, ~20% of the UE need to transmit with maximum 23 dBm output power. Moreover, it can be seen in Figure 5 that less than 5% of the victim UE have lower than -10 dB UL SINR and thus have zero throughput. Therefore, both average and 5%-tile throughput losses can still be used as performance metrics for coexistence study. Although 150 MHz (75%) of the 200 MHz channel bandwidth is still left unused if only one UE can be scheduled, this represents a better UL spectral efficiency than that with 20 MHz transmission bandwidth. Hence it is proposed to simulate urban macro UL transmission bandwidth of 50 MHz for the coexistence study, and further consider other options to improve the UL spectral efficiency of the system.

3.	Conclusion and proposal
The simulation results in this contribution have shown that with 50 MHz transmission bandwidth (with 300m ISD and 20% indoor UE ratio), both average and 5%-tile throughput losses can continue to be used as performance metrics for the coexistence study; hence it is proposed to:
Proposal: Simulate urban macro UL transmission bandwidth of 50 MHz (with 300m ISD and 20% indoor UE ratio) for the coexistence study, and further consider other options to improve the UL spectral efficiency of the system.
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