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Introduction
In RAN1 94 and 94bis, simulation assumptions for URLLC were discussed. In this contribution, geometry CDF in both downlink and uplink are presented.
Simulation
Based on system simulation assumption in the appendix, we obtain DL and UL SINR geometry for power distribution, factory automation and Rel-15 use case AR/VR.
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Figure 1 DL and UL geometry for power distribution
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Figure 2 DL and UL geometry for factory automation
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Figure 3 DL and UL geometry for Rel-15 use case AR/VR
From Figure 1-3, we summarize 5%-tile DL and UL SINR in Table 1.
Table 1 5%-tile DL and UL SINR
	(dB)
	Power distribution
	Factory automation
	Rel-15 use case (AR/VR)

	
	
	
	Urban Macro
	Indoor hotspot

	DL SINR geometry
	-2.6/-2.7
	-2.47
	-2.55/-3.35
	-3.42

	UL SINR geometry
	-2.67/-2.86
	-0.88
	-2.5/-3.09
	-1.67
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Conclusion
In this contribution, geometry CDF in both downlink and uplink are presented for power distribution, factory automation and Rel-15 use case AR/VR and 5%-tile DL and UL SINR is summarized in Table 1. 
Appendix
[bookmark: _Toc493091924][bookmark: _Toc530782999][bookmark: OLE_LINK38]A.4.1	Simulation assumption for electrical power distribution
[bookmark: OLE_LINK35]This subclause describes the simulation assumptions for evaluating electrical power distribution. Table A.4.1-1 shows the evaluation assumptions at 4 GHz for some basic parameters for urban macro. Table A.4.1-2 shows the evaluation assumptions at 700 MHz for power distribution with urban macro scenario, assumptions for the remaining parameters are the same as that at 4 GHz as shown in Table A.4.1-1 Note that this does not imply that Rel-16 NR URLLC is necessarily restricted to urban macro scenario for electrical power distribution. Rural scenario is also applicable.   
Table A.4.1-1: System-level simulation assumptions at 4 GHz for urban macro for power distribution
	Parameters
	Value

	Layout
	Single layer - Macro layer: Hex. Grid

	Inter-BS distance
	500m
Note: Other value (e.g. 150 m) is not precluded

	Carrier frequency
	4 GHz

	Channel model 
	UMa in TR 38.901

	UE Tx power
	23dBm

	BS antenna configurations
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 2) for 4 Tx/4 Rx antenna ports;
[bookmark: OLE_LINK36](M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 4) for 8 Tx/8 Rx antenna ports;
 
dH = 0.5λ, dV = 0.8λ;
Antenna tilt =95  

	BS antenna height
	25m

	BS antenna element gain + connector loss
	8 dBi

	BS receiver noise figure
	5dB

	UE antenna configuration
	2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

	UE antenna height
	Follow the modelling of TR 38.901 (e.g. 1.5m)

	UE antenna gain
	0dBi as starting point

	UE receiver noise figure
	9 dB

	Total transmit power per TRxP
	49 dBm 

	BS receiver
	MMSE-IRC as the baseline receiver

	Number of UEs per cell
	10

	Simulation bandwidth 
	40 MHz 

	SCS 
	30 kHz

	UE distribution
	100% of users are outdoors 
Use 3 km/h for modeling fading channel 

	UE power control
	Companies report the PC mechanisms used for URLLC. 

	HARQ/repetition
	Companies report (including HARQ mechanisms).

	Channel estimation
	Realistic



Table A.4.1-2: System-level simulation assumptions at 700 MHz for urban macro for power distribution
	Parameters
	Value

	BS antenna configurations
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization 

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1)
2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;
0°, 90° polarization

	Simulation bandwidth 
	20 MHz   

	Other parameters 
	As shown in Table A.2.1-1 for 4 GHz 



[bookmark: _Toc530783000]A.4.2	Simulation assumption for factory automation 
This subclause describes the simulation assumptions for evaluating factory automation. Table A.4.2-1 shows the evaluation assumptions at 4 GHz for factory automation.   
Table A.4.2-1: System-level simulation assumptions at 4 GHz for factory automation
	Parameters
	Value

	Inter-BS distance
	20m

	Carrier frequency
	4 GHz

	UE Tx power
	23dBm

	BS antenna element gain + connector loss
	5 dBi

	BS receiver noise figure
	5dB

	BS antenna configurations
	4 Tx/4 Rx antenna ports and 8 Tx/8 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Tx/4 Rx antenna ports;
(M, N, P, Mg, Ng; Mp, Np) = (2, 2, 2, 1, 1; 2, 2) for 8 Tx/8 Rx antenna ports;
dH = dV = 0.5 λ 

	BS antenna height
	10 m

	UE antenna configuration
	2 Tx/4 Rx antenna ports 
Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

	UE antenna height
	Follow the modelling of TR 38.901 (e.g. 1.5m)

	UE antenna gain
	0dBi as starting point

	BS Tx power
	24 dBm per 20 MHz 

	BS receiver
	MMSE-IRC as the baseline receiver

	UE receiver noise figure
	9 dB

	SCS 
	30 kHz 

	Simulation bandwidth 
	40 MHzFor TDD, 40 MHz for DL/UL.

	Layout
	Single layer as defined in 38.802
Indoor floor:12 BSs per 120 m x 50 m
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	Channel model 
	ITU InH for 4 GHz 

	Number of UEs per cell
	40

	UE distribution
	100% of users are indoor: 3 km/h and/or 30 km/h UE-speed

	UE power control
	Companies report the PC mechanisms used for URLLC. 

	HARQ/repetition
	Companies report (including HARQ mechanisms).

	Channel estimation
	Realistic



Table A.4.2-2 shows the evaluation assumptions at 30 GHz for factory automation. Assumptions for the remaining parameters are the same as that at 4 GHz as shown in Table A.4.2-1. 
Table A.4.2-2: System-level simulation assumptions at 30 GHz for factory automation
	Parameters
	Value

	Carrier frequency
	30 GHz

	BS receiver noise figure
	7dB as defined in TR 38.802

	BS antenna configurations
	2 Tx/Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (4, 4, 2, 1, 1; 1, 1) 
dH = dV = 0.5 λ 

	UE antenna configuration
	2 Tx/Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (2, 4, 2, 1, 2; 1, 1)
(dH, dV) = (0.5, 0.5) λ
Static panel selection 

	UE antenna gain
	5dBi 

	BS Tx power
	23 dBm for 80 MHz bandwidth  

	UE receiver noise figure
	10 dB

	SCS 
	120 kHz 

	Simulation bandwidth 
	160 MHz

	Channel model 
	5GCM office for 30 GHz 



1 ms air interface latency is assumed for evaluation for factory automation, with the assumption of 1 ms CN delay in 2 ms end-to-end latency. Other values for evaluation can also be considered. 
[bookmark: _Toc530783001]A.4.3	Simulation assumption for transport industry 
This subclause describes the simulation assumptions for evaluating transport industry, including remote driving and intelligent transport system (ITS). For evaluating urban macro scenario for transport industry, simulation assumptions at 4 GHz are provided in Table A.4.3-1 and simulation assumptions at 700 MHz are provided in Table A.4.3-2. 
Table A.4.3-1: System-level simulation assumptions at 4 GHz for urban macro for transport industry
	Parameters
	Value

	Layout
	Single layer - Macro layer: Road configuration in Figure 6.1.9-1 in 38.913 and BS placement as depicted in Figure A.1.3-1 in 36.885.

	UE antenna height
	3.0 m 

	Number of UEs per cell
	10 

	UE distribution
	100% of users are outdoors 
UE speed of 60 km/h

	Other parameters 
	As shown in Table A.2.1-1 for power distribution 



Table A.4.3-2: System-level simulation assumptions at 700 MHz for urban macro for transport industry
	Parameters
	Value

	BS antenna configurations
	2 Tx/2 Rx antenna ports 
(M, N, P, Mg, Ng; Mp, Np) = (8,1,2,1,1;1,1)
(dH, dV) = (N/A, 0.8)λ
+45°, -45° polarization

	UE antenna configuration
	2Tx/2 Rx antenna ports
(M, N, P, Mg, Ng) = (1,1,2,1,1)
2 Tx/4 Rx antenna ports 
Panel model 1: Mg=1, Ng=1, P=2, dH=0.5
(M, N, P, Mg, Ng; Mp, Np) = (1, 2, 2, 1, 1; 1, 2) for 4 Rx;
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1) for 2 Tx;

0°, 90° polarization


	Simulation bandwidth 
	10 MHz, 20 MHz   

	Other parameters 
	As shown in Table A.2.3-1 for 4 GHz 



[bookmark: _Toc530783002]A.4.4	Simulation assumption for Rel-15 enabled use case 
This subclause describes the simulation assumptions for evaluating Rel-15 enabled use case (e.g. AR/VR). For evaluating Rel-15 enabled use case with urban macro (applicable data packet size 32 bytes and 200 bytes), simulation assumptions are provided in Table A.4.4-1. 
Table A.4.4-1: System-level simulation assumptions at 4 GHz for Rel-15 enabled use case with urban macro (applicable data packet size 32 bytes and 200 bytes)
	Parameters
	Value

	Number of UEs per cell
	20

	UE distribution 
	80% of users are outdoors and 20% of users are indoors 
Indoor penetration loss is modelled according to low loss model 

	Other parameters 
	As shown in Table A.2.1-1 for power distribution 



For evaluating Rel-15 enabled use case with indoor hot-spot, simulation assumptions are provided in Table A.4.4-2.
Table A.4.4-2: System-level simulation assumptions at 4 GHz for Rel-15 enabled use case with indoor hot-spot
	Parameters
	Value

	Number of UEs per cell
	20

	UE distribution 
	100% of users are indoors: 3 km/h UE-speed 

	BS antenna height 
	3 m

	Channel model 
	ITU InH for 4 GHz

	Other parameters 
	As shown in Table A.4.2-1 for factory automation 
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