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1.	Introduction
[bookmark: _Hlk67504958]The work item for extending current NR operation to 71 GHz was approved at TSG RAN#91-e [1]. One of the objectives of this work item is to define BS and UE RF core requirements for the band(s) in the frequency range between 52.6GHz and 71GHz. Whether new coexistence simulation should be performed or the results in TR 38.803 [2] can be reused to decide the requirements was further discussed at RAN4#99-bis-e [3], and a way forward but was approved [3].
This contribution provides some preliminary simulation results based on the proposed assumptions and parameters in [3] and provides some proposals on coexistence simulation for extending current NR operation to 71.

2.	Discussion
[bookmark: _Toc336211415]It was agreed in [3] that:
The new simulations results would need to provide technical justifications (e.g., preliminary simulation results) in next RAN4 meeting, showing the impact of the new results on the required ACIR comparing to the current ones in TR 38.803.
The current ACIR in TR 38.803 are provided below for reference:
Table 5.5-4: Average ACIR values for UL in the worst case across all scenarios
	　
	30GHz
	45GHz
	70GHz

	ACIR value [dB]
	15.2
	14.7
	13.8



Table 5.5-5: UE ACLR
	　
	30GHz
	45GHz
	70GHz

	UE ACLR value [dB]
	17
	16
	15



Table 5.5-6: BS ACS
	　
	30GHz
	45GHz
	70GHz

	BS ACS value [dB]
	23.5
	22.5
	21.5



Table 5.5-10: UE ACS
	　
	30GHz
	45GHz
	70GHz

	UE ACS value [dB]
	22.5
	21.5
	20.5



Table 5.5-11: BS ACLR
	　
	30GHz
	45GHz
	70GHz

	BS ACLR value [dB]
	27.5
	25.5
	23.5



Some preliminary simulation results at 60GHz carrier frequency were provided in [4]. This contribution provides further preliminary simulation results at 70CHz carrier frequency. All simulation results in this contribution are obtained using the simulation assumptions and parameters in [2], except for those proposed in [3] which are used instead.

2.1	Scenario Indoor-C (Downlink)
The Scenario Indoor-C [5] simulation results of the downlink SINR of the victim UE with 400MHz channel bandwidths at 70GHz carrier frequency are provided in Figure 1 below. Here the downlink ACIR is obtained using 23.5dB BS ACLR and 20.5dB UE ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figures that enough downlink SINR (over 50dB) can be provided using 20dBm BS conducted output power together with AAS BS beamforming, considering an additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
[image: ]
Figure 1: Scenario Indoor-C DL SINR of victim UE with 400MHz channel bandwidth
The Scenario Indoor-C simulation results of the downlink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 23.5dB BS ACLR and 20.5dB UE ACS) with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Table 1 below. It can be seen from the table that the average and 5%-tile downlink throughput losses of the victim UE can only be limited to 5% in the simulated scenario with downlink ACIR offsets of 1dB (i.e. 1dB more stringent ACIR compared to the ACIR using 23.5dB BS ACLR and 20.5dB UE ACS).

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

	Average throughput loss (400MHz)
	2.29%
	2.81%
	3.42%
	4.17%
	5.08%
	6.19%

	5%-tile throughput loss (400MHz)
	4.11%
	7.04%
	9.34%
	12.77%
	15.75%
	19.38%


Table 1: Scenario Indoor-C DL throughput loss of victim UE with 400MHz ChBW

2.2	Scenario Outdoor-A (Downlink)
The Dense Urban Scenario Outdoor-A [5] simulation results of the downlink SINR of the victim UE with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Figure 2 below. Here the downlink ACIR is obtained using 23.5dB BS ACLR and 20.5dB UE ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figures that enough downlink SINR (over 50dB) can be provided using 24dBm BS conducted output power together with AAS BS beamforming, considering an additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
[image: ]
Figure 2: Scenario Outdoor-A DL SINR of victim UE with 400MHz channel bandwidth
The Dense Urban Scenario Outdoor-A simulation results of the downlink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 23.5dB BS ACLR and 20.5dB UE ACS) with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Table 2 below. It can be seen from the table that the average and 5%-tile downlink throughput losses of the victim UE can still be limited to 5% in the simulated scenario with downlink ACIR offsets of -1dB (i.e. 1dB less stringent ACIR compared to the ACIR using 23.5dB BS ACLR and 20.5dB UE ACS).

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

	Average throughput loss (400MHz)
	0.86%
	1.04%
	1.26%
	1.54%
	1.86%
	2.25%

	5%-tile throughput loss (400MHz)
	2.63%
	3.81%
	4.17%
	5.43%
	7.19%
	8.15%


Table 2: Scenario Outdoor-A DL throughput loss of victim UE with 400MHz ChBW

2.3	Scenario Indoor-C (Uplink)
The Scenario Indoor-C simulation results of the victim and interfering UE conducted transmit power with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Figure 3 below. Here the uplink ACIR is obtained using 15dB UE ACLR and 21.5dB BS ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figure that most of the UE are not transmitting at maximum conducted power because of the smaller propagation loss in this scenario.
[image: ]
Figure 3: Scenario Indoor-C UE conducted transmit power with 400MHz channel bandwidth
The Scenario Indoor-C simulation results of the uplink SINR of the victim UE with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Figure 4 below. Here the uplink ACIR is obtained using 15dB UE ACLR and 21.5dB BS ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figures that the target UL SINR of 15dB is achieved by most of the victim UE.
[image: ]
Figure 4: Scenario Indoor-C UL SINR of victim UE with 400MHz channel bandwidth
The Scenario Indoor-C simulation results of the uplink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 15dB UE ACLR and 21.5dB BS ACS) with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Table 3 below. It can be seen from the table that the average and 5%-tile uplink throughput losses of the victim UE can only be limited to 5% in the simulated scenario with uplink ACIR offsets of 4dB (i.e. 4dB more stringent ACIR compared to the ACIR using 15dB UE ACLR and 21.5dB BS ACS).

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

	Average throughput loss (400MHz)
	1.03%
	1.17%
	1.33%
	1.56%
	1.74%
	2.00%

	5%-tile throughput loss (400MHz)
	4.62%
	5.09%
	5.33%
	6.89%
	7.45%
	9.20%


Table 3: Scenario Indoor-C UL throughput loss of victim UE with 400MHz ChBW

2.4	Scenario Outdoor-A (Uplink)
The Dense Urban Scenario Outdoor-A simulation results of the victim and interfering UE conducted transmit power with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Figure 5 below. Here the uplink ACIR is obtained using 15dB UE ACLR and 21.5dB BS ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figure that about 70% of the UE are transmitting at maximum conducted power because of the larger propagation loss in this scenario.
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Figure 5: Scenario Outdoor-A UE conducted transmit power with 400MHz channel bandwidth
The Dense Urban Scenario Outdoor-A simulation results of the uplink SINR of the victim UE with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Figure 6 below. Here the uplink ACIR is obtained using 15dB UE ACLR and 21.5dB BS ACS (proposed values in [2] at 70GHz carrier frequency). It can be seen from the figure that the target UL SINR of 15dB is achieved by about 30% of the victim UE. This is aligned with the observation in Figure 5 that about 70% of the UE are transmitting at maximum conducted power.
[image: ]
Figure 6: Scenario Outdoor-A UL SINR of victim UE with 400MHz channel bandwidth
The Scenario Outdoor-A simulation results of the uplink throughput loss of the victim UE with different ACIR offsets (compared to the ACIR using 15dB UE ACLR and 21.5dB BS ACS) with 400MHz channel bandwidth at 70GHz carrier frequency are provided in Table 4 below. It can be seen from the table that the average and 5%-tile uplink throughput losses of the victim UE can still be limited to 5% in the simulated scenario with uplink ACIR offsets of -12dB (i.e. 12dB less stringent ACIR compared to the ACIR using 15dB UE ACLR and 21.5dB BS ACS).

	ACIR offset X [dB]
	0
	-3
	-6
	-9
	-12
	-15

	Average throughput loss (400MHz)
	0.31%
	0.49%
	0.76%
	1.16%
	1.74%
	2.56%

	5%-tile throughput loss (400MHz)
	0.90%
	1.38%
	1.63%
	2.39%
	4.03%
	8.63%


Table 4: Scenario Outdoor-A UL throughput loss of victim UE with 400MHz ChBW

3.	Conclusion
This contribution has provided further preliminary simulation results based on the proposed assumptions and parameters in [3]. The simulation results have shown that:
Observation 1) Scenario Indoor-C is a more stringent case compared to Scenario Outdoor-A in term of the required downlink and uplink ACIR to limit the average and 5%-tile downlink throughput losses of the victim UE to 5%.
Observation 2) The average and 5%-tile downlink throughput losses of the victim UE can only be limited to 5% in the simulated Scenario Indoor-C with downlink ACIR offsets of 1dB (i.e. 1dB more stringent ACIR compared to the ACIR using 23.5dB BS ACLR and 20.5dB UE ACS).
Observation 3) The average and 5%-tile uplink throughput losses of the victim UE can only be limited to 5% in the simulated Scenario Indoor-C with uplink ACIR offsets of 4dB (i.e. 4dB more stringent ACIR compared to the ACIR using 15dB UE ACLR and 21.5dB BS ACS).
Therefore, our preliminary simulation results show there is no technical justification to relax the required ACIR values compared to the current ones in TR 38.803 at 70GHz carrier frequency.
Observation 4) There is no technical justification to relax the required ACIR values compared to the current ones in TR 38.803 at 70GHz carrier frequency.
Hence it is proposed that:
Proposal 1) New coexistence simulation is not required and the results in TR 38.803 can be reused to decide the required ACIR values for extending current NR operation to 71 GHz.
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