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1.	Introduction
The study item on IMT parameters for frequency ranges 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz was approved in [1]. The purpose of this SI is to study the IMT parameters relevant for sharing and compatibility for the following frequencies:
· 6425-7025MHz and 7025-7125MHz. 
· 10000-10500MHz.
RAN4 is to prepare answering requests from ITU-R WP5D. ACLR and ACS are two of the key parameters which need to be provided to ITU-R WP5D. Therefore, RAN4 needs to carry out the co-existence study to evaluate the required ACLR and ACS from system co-existence perspective.
The simulations assumptions for co-existence study were discussed in [2] and the WFs were agreed in [3][4]. In this paper, we provide the downlink co-existence simulation results for urban macro scenario. 
2. Discussion
2.0 Simulations assumptions
As we commented in [2], the losses at 7 and 10 GHz should be much higher than at 2 GHz where 9 dB NF has been assumed. To evaluate the impact of increasing UE NF on coexistence simulation, the results for NF of 13dB are also provided.
2.1 Simulation results for 7GHz
The urban macro downlink SINR CDF of the victim UE at 7GHz is provided in Figure 1 below (UE NF is 9dB). Here the downlink ACIR is obtained using 45dB BS ACLR and 33dB UE ACS. 
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Figures 1: Downlink SINR CDF of the victim UE at 7GHz
The urban macro simulation results of the downlink throughput loss of the victim UE with different UE NF (9dB and 13dB) at 7GHz is provided in Figure 2.
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Figure 2: Downlink throughput loss at 7GHz, Uncoordinated, 450m ISD
It can be seen from the figure and Table 1&2 that the downlink throughput loss of the victim UE in the urban macro scenario can be limited to 5% with downlink ACIR 30.9dB at 7GHz with NF of 9dB. 
Compared with the results between NF of 9dB and 13dB, it can be found that that the required ACIR is marginal. 
Table 1: 7GHz ACIR with 9dB NF
	ACIR [dB]
	31
	30
	29
	28
	27
	26
	25

	Average throughput loss (7GHz)
	1.4200%
	1.6318%
	1.8414%
	2.0876%
	2.3630%
	2.6700%
	3.0285%

	5%-tile throughput loss (7GHz)
	4.9061%
	5.8122%
	6.7639%
	7.9086%
	9.2041%
	10.6516%
	12.3347%



Table 2: 7GHz ACIR with 13dB NF
	ACIR [dB]
	31
	30
	29
	28
	27
	26
	25

	Average throughput loss (7GHz)
	1.3706%
	1.5769%
	1.7811%
	2.0213%
	2.2902%
	2.5902%
	2.9408%

	5%-tile throughput loss (7GHz)
	4.5693%
	5.4639%
	6.3517%
	7.4031%
	8.5919%
	9.9359%
	11.5323%



2.2 Simulation results for 10GHz
The urban macro downlink SINR CDF of the victim UE at 10GHz is provided in Figure 3 (45dB BS ACLR and 33dB UE ACS are assumed). Since 5%-tile throughput cannot be achieved with 450m ISD when adjacent channel interference is considered, ISD is set to 400m for 10GHz simulation.
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Figure 3: Downlink SINR CDF of the victim UE at 10GHz

The urban macro simulation results of the downlink throughput loss of the victim UE with different UE NF (9dB and 13dB) at 10GHz is provided in Figure 4.
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Figure 4: Downlink throughput loss at 10GHz, Uncoordinated, 400m ISD
It can be seen from the figure and Table3&4 that the downlink throughput loss of the victim UE in the urban macro scenario can be limited to 5% with downlink ACIR 30.5dB at 10GHz with NF of 9dB. And the required ACIR is marginal for NF of 9dB and 13dB.
Table 3: 10GHz ACIR with 9dB NF
	ACIR [dB]
	31
	30
	29
	28
	27
	26
	25

	Average throughput loss (10GHz)
	1.2825%
	1.4787%
	1.6734%
	1.9031%
	2.1611%
	2.4497%
	2.788%

	5%-tile throughput loss (10GHz)
	4.5726%
	5.4504%
	6.2895%
	7.2691%
	8.3690%
	9.6118%
	11.0936%



Table 3: 10GHz ACIR with 13dB NF
	ACIR [dB]
	31
	30
	29
	28
	27
	26
	25

	Average throughput loss (10GHz)
	1.2320%
	1.4223%
	1.6112%
	1.8344%
	2.0853%
	2.3663%
	2.6961%

	5%-tile throughput loss (10GHz)
	3.2501%
	3.9646%
	4.7371%
	5.6903%
	6.7960%
	8.0620%
	9.5717%



2.3 Analysis on DL ACIR
Observation 1: The required ACIR for UE NF of 9dB and 13dB is marginal at 7GHz and 10GHz. 
Observation 2: When downlink ACIR is set to 30.9dB at 7GHz, DL throughput loss can be restricted to 5% with NF of 9dB&13dB.
Observation 3: When downlink ACIR is set to 30.5dB at 10GHz, DL throughput loss can be restricted to 5% with NF of 9dB&13dB.
Considering that the higher the frequency, the more difficult to implement ACS in UE, we propose to split the DL ACIR based on the assumption of BS ACLR of 45dB. Then required UE ACS is ~31dB.
Proposal 1: Consider the difficulty of implementing ACS in UE, RAN4 to split the DL ACIR based on the assumption of BS ACLR of 45dB.
Observation 4: Based on the DL co-existence simulation results, the UE ACS is ~31dB which is ONLY 2dB less than UE ACS requirements in FR1.
Note that UE NF highly depends on the UE implementation and the agreed assumption on UE NF of 9dB in TR38820 was deriving based on the system level study but not analyzing from UE implementation perspective. We have the following proposal: 
Proposal 2: RAN4 to mention the BS ACLR/UE ACS parameters in reply LS can apply for the assumptions of UE NF of 9dB and 13dB which can leave more flexibility for UE implementation.  
3.	Conclusion
In this paper, we provide the DL co-existence simulation results for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz, and have the following observations and proposals: 

Observation 1: The required ACIR for UE NF of 9dB and 13dB is marginal at 7GHz and 10GHz. 
Observation 2: When downlink ACIR is set to 30.9dB at 7GHz, DL throughput loss can be restricted to 5% with NF of 9dB&13dB.
Observation 3: When downlink ACIR is set to 30.5dB at 10GHz, DL throughput loss can be restricted to 5% with NF of 9dB&13dB.
Proposal 1: Consider the difficulty of implementing ACS in UE, RAN4 to split the DL ACIR based on the assumption of BS ACLR of 45dB.
Observation 4: Based on the DL co-existence simulation results, the UE ACS is ~31dB which is ONLY 2dB less than UE ACS requirements in FR1.
Proposal 2: RAN4 to mention the BS ACLR/UE ACS parameters in reply LS can apply for the assumptions of UE NF of 9dB and 13dB which can leave more flexibility for UE implementation.  
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