3GPP TSG-RAN WG4 Meeting #60                                    R4-114130
Athens, Greece, 22-26 Aug. 2011
Agenda item:
10.4
Source: 
CATT, CMCC
Title: 
Proposal on feasible scenarios and assumptions for co-existence study of LTE TDD eIMTA
Document for:
Discussion and Decision
1 Introduction
In RAN4#59AH, the work plan and overview for scenarios and methodologies of interference study for LTE TDD eIMTA were provided in [1][2]. Furthermore, the deterministic calculations and statistical simulation evaluations for different interference scenarios were given in [3][4][6]. The observations in above contributions are summarized in following table, where “√” means the DL-UL interference due to different TDD UL-DL configurations in different cells is acceptable, “×” means the DL-UL interference due to different TDD UL-DL configurations in different cells is not acceptable, and “FFS” means more evaluations are needed. In particular, additional DL-UL interference mitigation schemes may make some of the “FFS” cases work. Table shows that aligned observations can be made for the feasibility by the two interference study methodologies.
	Scenarios
	Deterministic

calculation
	Monte Carlo simulation

	Macro-Macro
	Co-channel/ single operator
	×
	×

	
	Adjacent channel/single and multiple operator
	×
	×

	Macro-Femto
	Co-channel
	FFS
	√ for femto interfers Macro;
FFS for Macro interfers femto.

	
	Adjacent channel
	√
	√

	Macro-outdoor Pico
	Co-channel
	×
	×

	
	Adjacent channel
	FFS
	FFS

	Macro-indoor Pico
	Co-channel
	×
	×

	
	Adjacent channel
	FFS
	√

	Femto-Femto
	Co-channel
	√
	√

	
	Adjacent channel
	√
	√

	Outdoor Pico- Outdoor Pico
	Co-channel
	FFS
	FFS

	
	Adjacent channel
	√
	√

	Indoor Pico-indoor Pico
	Co-channel
	FFS
	√

	
	Adjacent channel
	√
	√


Based on above table, we propose to agree on following scenarios and assumptions for the interference feasibility study in this SI.
2 Proposal
Proposal 1: Based on the co-existence studied provided in [3] – [6], the following deployment scenarios are feasible for applying different TDD UL-DL configurations in different cells and shall be further studied with high priority.
· Macro-femto deployment in adjacent channel case
· Femto-femto deployment in both co-channel and adjacent channel case

· Macro-indoor Pico deployment in adjacent channel case 
· Indoor Pico-Indoor Pico deployment in both co-channel and adjacent channel case

· Outdoor Pico- Outdoor Pico deployment in adjacent channel case
Proposal 2: Feasibility of following deployment scenarios for applying different TDD UL-DL configurations in different cells shall be further studied with efficient interference mitigation scheme.

· Macro-femto deployment in co-channel case

· Macro- outdoor Pico deployment in adjacent channels case
· Outdoor Pico-Outdoor Pico deployment in co-channel case.
Proposal 3: Further study on interference mitigation schemes to reduce BS-BS and UE-UE interference.
Proposal 4: Agree on the simulation assumptions in Annex for feasibility analysis in this SI.
3 Annex
All simulations are based on 10MHz bandwidth system with 2GHz carrier. 
Table 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: propagation model
	Case
	Pathloss

	Macro-Femto

	UE to macro BS 


	UE is outside
	PLLOS(R)= 30.8+24.2log10(R) 
PLNLOS(R)= 2.7+42.8log10(R) 
For 2GHz, R in m.
Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)

	
	UE is inside an apt
	PLLOS(R)= 30.8+24.2log10(R) + Low
PLNLOS(R)= 2.7+42.8log10(R) + Low
For 2GHz, R in m

Prob(R)=min(18/R,1)*(1-exp(-R/63))+exp(-R/63)

	UE to femto BS 
	Dual-stripe model: UE is inside the same apt stripe as femto BS
	PL (dB) = 38.46 + 20 log10R + 0.7d2D,indoor+ 18.3 n ((n+2)/(n+1)-0.46)  + q*Liw
R and d2D,indoor are in m

n is the number of penetrated floors

q is the number of walls separating apartments between UE and femto BS

	
	Dual-stripe model: UE is outside the apt stripe
	PL (dB) = max(2.7+42.8 log10 R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low
R and d2D,indoor are in m

q is the number of walls separating apartments between UE and HeNB 

	
	Dual-stripe model: UE is inside a different apt stripe
	PL(dB) = max(2.7+42.8 log10 R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low,1 + Low,2 

R and d2D,indoor are in m

q is the number of walls separating apartments between UE and HeNB

	Femto- Femto

	Reuse the UE to femto BS model 

	HUE-HUE

	Reuse the UE to femto BS model

	Macro- outdoor Pico

	Macro-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)

	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

R in km (Xia model)

	Macro-indoor Pico

	Macro-Pico (indoor UE-Macro)
	PLLOS(R)=103.4+24.2log10(R)+Low
PLNLOS(R)= 131.1+42.8log10(R)+Low  For 2GHz, R in km.

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

	Indoor Pico- indoor Pico (indoor UE to RRH in different Pico)
	PL(dB) =Max(131.1+42.8log10(R), 147.4+43.3log10(R))+ 2* Low
For 2GHz, R in km

	Macro-outdoor 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)

	Macro-indoor UE
	PLLOS(R)=103.4+24.2log10(R)+ Low
PLNLOS(R)= 131.1+42.8log10(R)+ Low  For 2GHz, R in km.

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

	Indoor Pico-indoor UE
	PLLOS(R)= 89.5 + 16.9log10(R) 

PLNLOS(R)= 147.4+43.3log10(R)

For 2GHz, R in km

Prob(R)=
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	Indoor Pico-outdoor UE
	PL(dB) =Max(131.1+42.8log10(R), 147.4+43.3log10(R))+ Low
For 2GHz, R in km

	Indoor UE

-indoor UE(indoor UE to RRH in different Pico)
	PL(dB) =Max(131.1+42.8log10(R), 147.4+43.3log10(R))+ 2* Low
For 2GHz, R in km

	Outdoor UE

-indoor UE(outdoor UE-indoor Pico)
	PL(dB) =Max(131.1+42.8log10(R), 147.4+43.3log10(R))+ Low
For 2GHz, R in km

	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 the two houses.


Table 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

Femto UE: P0 = -75dBm; 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
Indoor Pico-UE  >= 2 m


Table 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

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	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

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


Table 5: HeNB modelling parameters of Dual Stripe Model 

	Parameter
	Assumption

	Femto antenna gain 
	0 dBi

	Femto antenna pattern
	Omni-directional

	Femto DL power control
	Base on noise ,simple PC

	Femto Noise Figure
	13dB

	max number of cells per row 
	10

	number of blocks per cell
	1

	number of floors per block  
	6

	deployment ratio *activation ratio
	0.1

	Femto UE number per active HeNB
	1

	Probability of macro UE being indoors
	35%
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Figure1: HeNB dual strip model
Table 6: system simulation assumptions for Pico cell
	Parameter
	Outdoor Pico
	Indoor Pico

	Pico number
	4 Picos/cell

	LUE per Pico
	10UEs/Pico, cluster
	10UEs/Pico, uniform randomly dropped in the range of 120m*50m

	Pico type 
	Hotzone
	indoor

	Pico TX power (Ptotal)
	24dBm

	Pico antenna pattern
	Omni-direction

	Pico antenna gain 
	5dBi
	2dBi

	Pico radius
	40m
	N/A

	Minimum distance between Pico and Pico
	40m

	Minimum distance between Pico and Macro
	75m

	Pico deployment 
	random deployment 

	Penetration loss
	0dB
	20dB

	Shadowing standard deviation
	Pico to UE
	10dB

	
	UE to UE
	12 dB 

	
	Macro to Pico
	6 dB

	
	Pico to Pico
	6dB

	Shadowing correlation
	Between sites
	0.5

	
	Between cells per site
	1.0

	Pico noise figure
	13dB
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Figure 2: Indoor Pico in one building 120*50m
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