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Introduction
In RAN4#84, a WF has been agreed on conducting simulations related to 55dBm CPE in mmWave scenario. 
The contribution lists down the simulation assumptions of coexistence study for 55dBm CPE in mmWave spectrum. We propose to agree on these simulation assumptions so that companies can provide simulation results in the coming meeting which can be compared with each other.
Network layout model
Urban macro
Single operator layout
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	300m
	Note 1

	BS antenna height
	25 m
	 

	CPE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor CPE ratio
	20%
	Note 1

	
	Low/high Penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.803

	
	CPE antenna height
	Same as 3D-UMa in TR 36.873
	Elevation height is 4.5m for both indoor and outdoor scenario 

	CPE distribution (horizontal)
	Uniform
	 

	Minimum BS - CPE distance (2D)
	35 m
	
Note 1

	Channel model
	UMa
	Specified in TR38.803

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5
	

	Note: If we find any issue, then we can revisit parameters. 



Multi operators layout
	Parameters
	Values
	Remark

	Multi operators layout
	coordinated operation (0% Grid Shift)
	 

	
	uncoordinated operation (100% Grid Shift)
	



	Coordinated Operation: each network with co-location of sites

	[image: zero grade shift macro]

	Non-coordinated operation
	
[image: cell_layout2]
100% grid shift



Dense urban
Companies can provide simulations results for dense urban micro scenario in both 30GHz and 45GHz. The deployment parameters are same as dense urban scenario as described in TR 38.803 except CPR antenna elevation height is 4.5m.- 

Propagation model
Path loss
Path loss models are based on TR 38.803.
[bookmark: _Ref363806083][bookmark: _Ref363806159]
[bookmark: _Toc452965563]LOS probability
LOS probability models are based on TR 38.803.

[bookmark: _Toc452965564]O-to-I penetration loss
The pathloss incorporating O-to-I building penetration loss is modelled as in 38.803.. 

Transmission power control model

For uplink, TPC model specified in Section 9.1 TR 36.942 is applied with following parameters.
· CL-xile = 100+ 10*log10(200/X)
· X: UL transmission BW
· Gamma = 1
Note: we need discuss KPI based on simulation results.

Received signal power model
The following model is applied. 
RX_PWR = TX_PWR – pathloss + G_TX + G_RX
where:
RX_PWR is the received signal power
TX_PWR is the transmitted signal power
G_TX is the transmitter antenna gain (directional array gain)
G_RX is the receiver antenna gain (directional array gain).

Other simulation parameters

	Parameters
	Urban macro
	Dense Urban micro

	Channel bandwidth
	200MHz
	200MHz

	Scheduled channel bandwidth per CPE (UL)
	200MHz
	200MHz

	The number of active CPE (UL)
	Same as the number of BS beam
	Same as the number of BS beam

	Traffic model
	Full buffer
	Full buffer

	UL power control
	YES
	YES

	CPE max TX power in dBm
	35dBm
	35dBm

	CPE min TX power in dBm
	-40dBm
	-40dBm

	BS Noise figure in dB
	10
	10 for 30GHz
12 for 45GHz

	Handover margin

	3dB
	3dB



Simulation description
Adopt following simulation steps. If companies find issues in the following simulation steps, we can revisit in RAN4#80bis. Note: detailed simulation description is captured in Section 5.1.5 TR25.942.

1. Aggressor and victim network are generated.
2. CPE associations: CPE are associated to base station based on coupling loss. 
a. Associations are made assuming a single element at both CPE and BS.
3. Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-CPE. This done for both victim and aggressor networks.
4. SINR Throughput are measured in the victim systems without considering ACI, i.e. , where  is the inter-cell interference.
5. SINR and throughput are computed considering ACI: , where  is the adjacent channel interference.
6. RF parameters are determined based degradation cause by ACI: . 

Evaluation metric
Assume scaled Shannon's formula specified in TR36.942 with following parameters.
	Parameter
	
	UL
	Notes

	α, attenuation 
	
	0.4
	Represents implementation losses

	SINRMIN, dB
	
	-10
	Based on QPSK, 1/5 rate (UL)

	SINRMAX, dB
	
	22
	[bookmark: _GoBack]Based on 64QAM 0.93 (UL)



ACIR range to be evaluated
ACIR range: 5 ~ 45dB, with 5dB as step. Note that: we do not have simulation per 1dB step.

Antenna configuration
Base station
Assumptions captured in page 8 - 11 of [R4-168794] are assumed as BS antenna configurations. For UMa and UMi  base stations, we keep this same antenna model.
CPE
For CPE, we consider the following:
· Baseline: (NV,NH) = (4, 8). 
· (dV,dH) = (0.5, 0.5)λ.
· An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
· 5dBi element gain, 90 degree HPBW in Azimuth and zenith, Am=25dB, SLAv=25dB


Co-existence scenarios
Evaluate following scenarios for 55dBm CPE:
	No.
	Aggressor
	Victim
	Simulation freqCPEncy
	Direction
	Usage scenario
	Deployment Scenario

	1
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Urban macro

	2
	NR, 200MHz
	NR, 200MHz
	30 GHz
	UL to UL
	eMBB
	Dense Urban

	3
	NR, 200MHz
	NR, 200MHz
	45 GHz
	UL to UL
	eMBB
	Dense Urban




1


image1.emf
Aggressor ==Victim

0% Grid Shift


image2.jpeg
Cell radius R Cell range 2'R
- -

Inter-sife distance 3R





