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Introduction
In the last meeting, the rational for 60GHz band coexistence simulation was discussed and a preliminary list of parameters for indoor and dense urban deployment was proposed in Table 3 [1]. In this contribution, the simulation results for 60GHz/70GHz band co-existence are provided along with the ACIR requirement analysis.
Discussion
Simulation Results
The simulation scenarios for 52.6~71 GHz are summarized in Table 1. The deployment scenarios in this simulation are indoor office C and dense urban scenario A in TR 38.808. The simulation includes 60/70 GHz frequency with 100/400 MHz channel bandwidth. In the simulation, both UL and DL co-existence are considered. The simulation assumptions are captured in Table 3. The simulation methodology follows the description in TR 38.803.
Table 1: Summary of initial simulation scenarios for B52.6G
	No.
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency
	Deployment Scenario

	1
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	60 GHz
	Indoor office

	2
	eMBB
	NR, 400MHz
	NR, 400MHz
	DL to DL
	60 GHz
	Indoor office

	3
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	60 GHz
	Dense urban 

	4
	eMBB
	NR, 400MHz
	NR, 400MHz
	UL to UL
	60 GHz
	Dense urban 

	7
	eMBB
	NR, 100MHz
	NR, 100MHz
	DL to DL
	70 GHz
	Indoor office

	8
	eMBB
	NR, 400MHz
	NR, 400MHz
	DL to DL
	70 GHz
	Indoor office

	9
	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	70 GHz
	Dense urban

	10
	eMBB
	NR, 400MHz
	NR, 400MHz
	UL to UL
	70 GHz
	Dense urban



3GPP
For UL, considering the power control model is still unclear, we also use the model similar to that in TR 38.803. The value of CL-xlie is selected as 116, to ensure that 20% of UEs can work at full power in dense urban scenario, which is used for both indoor and dense urban, as shown in Figure 1.
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Figure 1. The coupling loss of dense urban

Indoor office
[bookmark: _Hlk78893954]For indoor office C scenario, the DL-DL and UL-UL coexistence simulation results are shown in Figure 2 and Figure 3, respectively.   
[bookmark: _Hlk78883777]In Figure 2a, the CDF curve for DL SINR for indoor case is given.
In Figure 2b, it shows the DL throughput loss for indoor scenario as a function of ACIR. With ACIR around 15dB, the DL throughput loss can meet the 5%.
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a) DL SINR for Indoor office
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b) DL Throughput Loss for Indoor office


[bookmark: _Hlk78818715]Figure 2. DL-DL coexistence simulation results for indoor office scenario
[bookmark: _Hlk78883979]Observation 1: The ACIR value meeting 5% throughput loss is 15 dB in 60/70 GHz frequency for indoor office scenario.

In Figure 3a, the CDF curve for UL SINR for indoor case is given.
In Figure 3b, it shows the UL throughput loss for indoor scenario as a function of ACIR. 
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a) UL SINR for Indoor office
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b) UL Throughput Loss for Indoor office


Figure 3. UL-UL coexistence simulation results for indoor office scenario
Observation 2: In UL, the throughput loss for indoor case is rather low for 60/70 GHz frequency.
 
Dense urban
For dense urban scenario A, the DL-DL and UL-UL coexistence simulation results are shown in Figure 4 and Figure 5, respectively.   
For Figure 4a, the CDF curve for DL SINR in dense urban scenario is given.
For Figure 4b, it shows the DL throughput loss as a function of ACIR in dense urban scenario.
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a) DL SINR for Dense urban
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b) DL Throughput Loss for Dense urban


Figure 4. DL-DL coexistence simulation results for dense urban scenario
Observation 3: In DL, the throughput loss would not exceed the 5% criterion for the dense urban scenario. 
Figure 5a shows the CDF curve for UL SINR in dense urban in 60/70 GHz frequency.
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a) UL SINR for Dense urban
Figure 5. UL-UL co-existence simulation results for dense urban scenario
Observation 4: In Dense urban scenario, the UL SINR cannot reach the minimum value to calculate the throughput, in this case UL throughput is 0.
Furthermore, we provide the conducted power and EIRP in dense urban scenario, as shown in Figure 6
[image: ]
Figure 6. UE conducted power and EIRP in dense urban
The co-existence simulation results are summarized in Table 2. In DL case, the ACIR 15dB can meet 5% throughput loss for 60G/70G for both indoor office and dense urban. In UL case, the interferences due to ACI for both two scenarios are rather small.
[bookmark: _Hlk78907631]Table 2. Summary of co-existence simulation results
	
	Indoor office
	Dense urban

	
	60G
	70G
	60G
	70G

	DL: ACIR (5% TP loss)
	15 dB
	15 dB
	0 dB
	0 dB

	UL: ACIR (5% TP loss)
	0 dB
	0 dB
	0 dB
	0 dB


According to the simulation results, two proposals are presented:
[bookmark: _Hlk78907649]Proposal 1: For DL case, re-evaluate ACIR for 60G/70GHz carrier frequency.
For the UL case, the interference due to ACI can be rather small. The reasons can be follows:
· In UE EIRP limit, the conducted power can be only 3dB with the assumption of UE antenna array assumption, which results very poor SINR performance. 
· For the UL power control parameters, there is no agreed assumption for 60GHz and 70GHz carrier frequency.
Proposal 2: For UL coexistence study, the EIRP limit and power control parameters should be further studied.
 Conclusion
This contribution provides initial co-existence simulation results for carrier frequency 60/70 GHz carrier frequency with 100/400 MHz channel bandwidth in indoor and dense urban scenario. The co-existence simulation results are summarized in Table 2. In DL case, the ACIR 15dB can meet 5% throughput loss for 60/70 GHz for both indoor office and dense urban. In UL case, the interferences due to ACI for both two scenarios are rather small.
Table 2. Summary of co-existence simulation results
	
	Indoor office
	Dense urban

	
	60G
	70G
	60G
	70G

	DL: ACIR (5% TP loss)
	15 dB
	15 dB
	0 dB
	0 dB

	UL: ACIR (5% TP loss)
	0 dB
	0 dB
	0 dB
	0 dB



The following observations and proposals are made:
Observation 1: The ACIR value meeting 5% throughput loss is 15 dB in 60/70 GHz frequency for indoor office scenario.
Observation 2: In UL, the throughput loss for indoor case is rather low for 60/70 GHz frequency.
Observation 3: In DL, the throughput loss would not exceed the 5% criterion for the dense urban scenario.  
Observation 4: In Dense urban scenario, the UL SINR cannot reach the minimum value to calculate the throughput, in this case UL throughput is 0.
Proposal 1: For DL case, re-evaluate ACIR for 60/70 GHz carrier frequency.
Proposal 2: For UL coexistence study, the EIRP limit and power control parameters should be further studied.
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Annex
Table 3: Coexistence simulation parameters
	System Parameters
	Deployment
	Indoor office C in TR 38.808 (optional: Indoor office A in TR 38.808)
Dense urban scenario A in TR 38.808 

	
	Carrier Frequency
	60 GHz, 70 GHz

	
	Channel BW
	100Mhz and 400MHz 

	
	SCS
	120KHz for 100MHz (66 RB)
960KHz for 400MHz (32 RB)

	
	Number of active UEs
	1

	
	Channel model
	InH open office model in TR 38.901
Umi model in TR 38.901

	
	LBT
	No LBT considered (optional: consider LBT)

	BS
	(Mg, Ng, M, N, P) 
	(1,1,4,8,2) for indoor deployment
(1,1,16,16,2) for dense urban deployment

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain 
	5 dBi

	
	Antenna element radiation pattern
	Indoor: Table A.2.1-7 in TR 38.802 for ceiling mount 
UMi: Table 7.3-1 in TR 38.901 

	
	EIRP limit 
	40 dBm for indoor deployment (or 20 dBm conducted power)
52.8 dBm for dense urban deployment (or 23.8 dBm conducted power)

	
	Noise Figure 
	13 dB

	UE
	(Mg, Ng, M, N, P) 
	(1,2,2,8,2)

	
	(dv, dh)
	(0.5 λ, 0.5 λ)

	
	Antenna element gain
	5 dBi

	
	Antenna element radiation pattern
	Indoor and UMi: Table A.2.1-8 in TR 38.802

	
	EIRP limit 
	20 dBm (or 3dBm conducted power)

	
	Noise figure
	13 dB

	
	LoS/ NLoS
	LoS probability model defined in TR 38.803

	
	UE distribution
	100% indoor

	
	Min. BS - UT distance (2D)
	10 m from TR 38.901
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