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1.	Introduction
The study item on IMT parameters for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz was approved at TSG RAN#87-e [1]. The purpose of this study item is to study the IMT parameters relevant for sharing and compatibility for the following frequencies:
-	6425-7025MHz and 7025-7125MHz.
-	10000-10500MHz.
This study item aims as answering requests from ITU-R WP5D regarding NR in these frequencies for IMT [2]. Two set of parameters requested by ITU-R WP5D are the ACLR and ACS of BS and UE in these frequencies. Currently, different sets of ACLR and ACS are specified in RAN4 specifications [3, 4, 5] for NR BS and UE in FR1 and FR2 based on coexistence studies as recorded in TR 38.803 [6]. Therefore, coexistence study will need to be carried out to provide answers to ITU-R WP5D on these parameters with sound technical justifications from coexistence perspective. The WF on the simulation assumptions for the coexistence study was agreed in RAN4#95-e [7] and RAN4#96-e [8], and the WF on the coexistence simulation results which include a work plan for indoor simulation was agreed in RAN4#97-e [9].
This contribution provides the downlink indoor hotspot coexistence simulation results according to the agreed assumptions in [7] and [8] and the work plan in [9].

2.	Discussion
[bookmark: _Toc336211415]All simulation assumptions for the urban macro and indoor downlink scenario were agreed in [7] and [8], except the AAS BS antenna characteristics which were agreed through email discussion according to the work plan agreed in [9], these assumptions were used to obtain the simulation results in this contribution.

2.1	With Omni-directional BS Antenna
The indoor hotspot simulation results of the downlink SINR of the victim UE at 7GHz and 10GHz carrier frequency are provided in Figures 1 and 2 below. Here the downlink ACIR is obtained using 45dB BS ACLR and 33dB UE ACS (currently defined for BS and UE in FR1). It can be seen from the figures that in both cases up to 25dB downlink SINR can be provided using 24dBm BS conducted output power (as agreed in [7]) which would not be enough to support higher order modulation usually expected in indoor hotspot scenario.
[bookmark: _Hlk60833589][image: ]
Figure 1: Indoor Hotspot DL SINR of victim UE at 7GHz (omni-directional antenna)
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Figure 2: Indoor Hotspot DL SINR of victim UE at 10GHz (omni-directional antenna)

The indoor hotspot simulation results of the downlink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 45dB BS ACLR and 33dB UE ACS) at 7GHz and 10GHz carrier frequency are provided in Table 1 below. It can be seen from the table that the downlink throughput loss of the victim UE in the simulated indoor hotspot scenario can still be limited to 5% with a downlink ACIR offset of -5dB at both 7GHz and 10GHz (i.e. 5dB less stringent ACIR).

	ACIR offset X [dB]
	0
	-1
	-2
	-3
	-4
	-5

	Average throughput loss (7GHz)
	0.13%
	0.17%
	0.21%
	0.26%
	0.33%
	0.41%

	5%-tile throughput loss (7GHz)
	0.07%
	0.09%
	0.11%
	0.14%
	0.20%
	0.33%

	Average throughput loss (10GHz)
	0.13%
	0.17%
	0.21%
	0.26%
	0.33%
	0.41%

	5%-tile throughput loss (10GHz)
	0.09%
	0.11%
	0.13%
	0.16%
	0.19%
	0.23%


Table 1: Indoor Hotspot DL throughput loss of victim UE at 7GHz and 10GHz (omni-directional antenna)

2.2	With AAS BS
The indoor hotspot simulation results of the downlink SINR of the victim UE at 7GHz and 10GHz carrier frequency are provided in Figures 3 and 4 below. Here the downlink ACIR is obtained using 45dB BS ACLR and 33dB UE ACS (currently defined for BS and UE in FR1). It can be seen from the figures that in both cases enough downlink SINR (up to 60dB) can be provided using 24dBm BS conducted output power (as agreed in [7]) together with AAS BS beamforming, considering an additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
[bookmark: _Hlk60833605][image: ]
Figure 3: Indoor Hotspot DL SINR of victim UE at 7GHz (AAS)
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Figure 4: Indoor Hotspot DL SINR of victim UE at 10GHz (AAS)

The indoor hotspot simulation results of the downlink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 45dB BS ACLR and 33dB UE ACS) at 7GHz and 10GHz carrier frequency are provided in Table 2 below. It can be seen from the table that the downlink throughput loss of the victim UE in the simulated indoor hotspot scenario can still be limited to 5% with a downlink ACIR offset of -5dB at both 7GHz and 10GHz (i.e. 5dB less stringent ACIR).

	ACIR offset X [dB]
	0
	-1
	-2
	-3
	-4
	-5

	Average throughput loss (7GHz)
	0.27%
	0.33%
	0.42%
	0.52%
	0.65%
	0.81%

	5%-tile throughput loss (7GHz)
	0.05%
	0.06%
	0.08%
	0.10%
	0.12%
	0.16%

	Average throughput loss (10GHz)
	0.27%
	0.34%
	0.43%
	0.54%
	0.67%
	0.82%

	5%-tile throughput loss (10GHz)
	0.00%
	0.00%
	0.00%
	0.01%
	0.01%
	0.01%


Table 2: Indoor Hotspot DL throughput loss of victim UE at 7GHz and 10GHz (AAS)

3.	Conclusion
This contribution has provided the downlink indoor hotspot coexistence simulation results according to the agreed assumptions and work plan.
The simulation results have shown that the downlink throughput loss of the victim UE in the simulated indoor hotspot scenario can still be limited to 5% with a downlink ACIR offset of -5dB at both 7GHz and 10GHz (i.e. 5dB less stringent ACIR).
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