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1.  Introduction
This contribution contains the simulation assumptions of feasibility study for TDD eIMTA. Companies are encouraged to provide simulation results based on these assumption and additional simulation results are not precluded 
2 Simulation assumption
2.1 Scenarios for evaluation

Based on the WF [4], the co-existence feasibility study should be carried out on the following two deployment scenarios.

· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency 
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration 

2.2 DL-UL interference mitigation schemes for evaluation
The following main DL-UL interference mitigation schemes are considered for further RAN4 WG feasibility studies:

· Uplink power control based DL-UL interference mitigation (ULPC) 

· Cell clustering based DL-UL interference mitigation (CCIM) 
Other schemes including DL power control based on UL-DL interference mitigation (DLPC) to be evaluated are FFS depend on RAN1 agreements
2.3 Methodologies
· Monte Carlo simulations are used to compare the co-existence performance for the following cases, i.e. with and without different UL-DL configurations applied in neighbour cells. For case 2, the evaluation methodologies for UL power control and cell clustering interference mitigation (CCIM) are proposed as the following.
· Case 1: Baseline is the transmission directions of all cells are the same UL/DL configuration.                                  
· Case 2: 
· For UL power control: The transmission direction of outdoor Pico cells is randomly set as DL or UL with a 50% probability, which is the same as agreed in the study item. The applied UL power control parameters for this case are provided by each company.
· For CCIM (cell clustering interference mitigation): Cell cluster could be decided with the consideration of the knowledge of received OI (overload indication) and BS transmission direction is according to the received intended UL/DL configuration. But for the sake of evaluation simplicity, coupling loss threshold will be used in the simulations. Threshold value is provided by each company.
· Traffic model: Full buffer traffic for both DL and UL is assumed.
· Cell activation probability for all snapshot is 100%, and other activation probability results could also be provided.
· Performance metrics: 
· UL and DL geometry as well as throughput, i.e. reuse the study item simulation assumptions.

· The Link Level Performance Model in Annex A of TS36.942 [6] should be reused.
· Additional performance metrics, including UE Tx power consumption, can be optionally used.

· Co-existence feasibility criteria: 
· The DL or UL throughput loss for case 2 should be less than [5]% compared to case 1 for both of the following percentage of UEs. 
· cell edge UE(5%-ile)

· average UE(50%-ile) 
2.4  General simulation assumptions 

According to the agreed deployment scenario, the following relevant simulation assumptions from the study item phase [5] are proposed to be reused. Note that the UL power control parameter defined in Table 2.3-3 should be applied for the evaluation of the case 1 in section 2.2. The UL power control parameters for the case 2 in section 2.2 are provided by each company.
Table 2.3-1: ACIR for the first adjacent channel 
	Parameter
	Assumption/Value

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB

	Note: BS includes Macro eNB and low power nodes.


Table 2.3-2: Propagation model for Monte Carlo simulation 
	Case
	Path loss model

	Macro- outdoor Pico/outdoor Pico-outdoor Pico

	Macro-outdoor Pico
	PLLOS(R) = 100.7+23.5log10(R)

PLNLOS(R) = 125.2+36.3log10(R) For 2GHz, R in km.

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)

	Outdoor Pico- outdoor Pico
	LOS: if R<2/3 km, PL(R)=98.4+20log10(R) 

else, PL(R)=101.9+40log10(R), R in km

NLOS: PL= 40log(R)+169.36   R in km  

Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	Macro-UE
	PLLOS(R)=103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)  

For 2GHz, R in km.

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)

	Outdoor Pico-UE
	PLLOS(R)=103.8+20.9log10(R)

PLNLOS(R)=145.4+37.5log10(R)  

For 2GHz, R in km

Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

	Outdoor UE-outdoor UE
	If R<=50m;PL=98.45+20*log10(R),R in km

If R>50m;PL=40log(R)+175.78 R in km

 (Xia model)

	Note1: Unless otherwise stated the path loss model used for deterministic calculation is the LOS model.

Note2: Liw is the penetration loss of the wall separating apartments, which is 5dB.

Note3: The term 0.7d2D,indoor takes account of penetration loss due to walls inside an apartment. 

Note4: Low is the penetration loss of an outdoor wall, which is 20dB.

Note5: Low,1 and Low,2 are the penetration losses of outdoor walls for


Table 2.3-3: UE parameters used in simulation

	Parameter
	Assumption

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	UE power class
	23 dBm (200 mW)

	UL Power control
	Macro UE: P0 = -82 dBm; alpha = 0.8

Pico UE: P0 = -76 dBm,alpha = 0.8

	Minimum distance between UE and cell
	Macro BS-UE >= 35 m

Outdoor Pico-UE  >= 10 m

	Minimum distance between UE and UE
	N/A


Table 2.3-4: System assumptions for Macro cell

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 3 sectors per site

	System bandwidth
	10MHz

	Inter-site distance
	500 m

	Number sites
	19sites (=57 cells) with wrap-around.

	MUE number
	20ues per cell

	Shadowing standard deviation
	8 dB

	Penetration Loss (assumes UEs are indoors)
	20dB

	BS antenna gain after cable loss
	15 dBi

	Antenna pattern for Macro eNBs to UEs (horizontal 2D)
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 = 65 degrees, Am = 20 dB (65 degree horizontal beamwidth)

	BS noise figure
	5 dB

	Total BS TX power (Ptotal)
	46 dBm

	Macro DL power control
	Not modeled, i.e. assuming max Macro Tx power 

	Inter-cell Interference Modelling
	Explicit modelling (all cells occupied by UEs)

	Shadowing standard deviation between UE and Macro
	8 dB

	Shadowing standard deviation between UE and UE
	12dB


Table 2.3-5: system simulation assumptions for outdoor Pico cell

	Parameter
	Assumption

	Pico number
	4 Picos/cell

	LUE per Pico
	10UEs/Pico, cluster

	Pico type 
	Hotzone

	Pico TX power (Ptotal)
	24dBm

	Pico antenna pattern
	Omni-direction

	Pico antenna gain 
	5dBi

	Pico radius
	40m

	Minimum distance between Pico and Pico
	40m

	Minimum distance between Pico and Macro
	75m

	Pico deployment 
	random deployment

	Macro UE distribution for Macro-outdoor Pico case
	randomly and uniformly dropped per Macro cell

	Penetration loss
	0dB

	Shadowing standard deviation
	Pico to UE
	10dB

	
	UE to UE
	12 dB

	
	Macro to Pico
	6 dB

	
	Pico to Pico
	6dB

	Pico noise figure
	13dB


Table 2.3-6: shadowing correlation
	Parameters
	Assumptions

	Shadowing correlation between UEs
	0

	Shadowing correlation between outdoor Picos
	0.5

	Shadowing correlation between outdoor Pico and Macro
	0.5

	Shadowing correlation between Macro cells
	A Shadowing correlation factor of 0.5 for the shadowing between sites (regardless aggressing or victim system) and of 1 between sectors of the same site shall be used[36.942]


3 Reference
[1] R1-134019, LS on LTE_TDD_eIMTA, RAN WG1, RAN1#74

[2] R1-134986, LS on LTE_TDD_eIMTA, RAN WG1, RAN1#74bis
[3] RP-121772, New work item proposal for Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation, CATT, RAN#58
[4] R4-135793, Way Forward for TDD eIMTA, CATT, RAN4#68bis
[5] TR36.828: Further enhancements to LTE Time Division Duplex (TDD) for Downlink-Uplink (DL-UL) interference management and traffic adaptation
[6] TS36.942: Radio Frequency (RF) system scenarios
1/5

_1444635088.unknown

_1444635089.unknown

