
3GPP TSG-RAN WG4 RAN4 #68                                     R4 -133813  
Barcenola, Spain, 19th – 23rd Aug, 2013
Agenda item:
8.5.2
Source: 
Samsung
Title: 
AAS coexistence simulation assumptions
Document for:
Discussion
1 Introduction
AAS co-existence simulation assumptions were discussed in RAN4 67# meeting. The discussion was mainly focused on cell split scenario. As an important use application, UE specific beam forming should be one of the AAS co-existence simulation scenarios. So the following assumption is made to evaluate the performance of UE specific beam forming scenario.
2 Simulation scenarios
To check the co-exist system performance of AAS using UE beam forming, four simulation cases for both uplink and downlink were made, the scenario for downlink is show in Table 1-1 and the scenario for uplink is show in Table 1-2. 
	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	a
	AAS E-UTRA  Macro system: UE beam forming;
	AAS E-UTRA  Macro system: UE beam forming;
	Downlink
	Throughput loss;
	ACLR

	b
	AAS E-UTRA  Macro system: UE beam forming;
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 
	ACLR

	c
	Legacy

E-UTRA Macro system
	AAS E-UTRA  Macro system: UE beam forming;
	Downlink
	Throughput loss; 
	ACLR

	d
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 
	ACLR


Table 1-1 Simulation cases downlink
	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	a
	AAS E-UTRA  Macro system: UE beam forming;
	AAS E-UTRA  Macro system: UE beam forming;
	Uplink
	Throughput loss;
	ACLR

	b
	AAS E-UTRA  Macro system: UE beam forming;
	Legacy

E-UTRA Macro system
	Uplink
	Throughput loss; 
	ACLR

	c
	Legacy

E-UTRA Macro system
	AAS E-UTRA  Macro system: UE beam forming;
	Uplink
	Throughput loss; 
	ACLR

	d
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Uplink
	Throughput loss; 
	ACLR


Table 1-2 Simulation cases uplink
3 Simulation assumptions
Similar assumption as table 5.4.3.1-1 in TR 37.840 was made for UE beam forming scenarios. The main difference is the UE dropped in each cell and the antenna array configuration. A 10x4 antenna array was employed to generate beams point directly at each UE dropped in cell. Four UEs are dropped in each cell.
	Parameters
	Values

	Cellular layout
	Hexagonal, 3 sectors/cell (19 cell wrap-around), uncoordinated

	UE distribution
	Average 4 UEs per sector.

	Carrier frequency
	2GHz

	System bandwidth
	10MHz

	Inter Site Distance (ISD)
	750m

	Minimum distance UE<->BS
	35m

	Log normal shadowing
	Standard Deviation of 10 dB

	Shadow correlation coefficient
	0.5 (inter site) / 1.0 (intra site)

	Scheduling algorithm
	Round Robin, Full buffer

	RB number per active UEs
	UL:12RBs
DL: 12RBs

	Number of active UEs
	UL:4UEs
DL: 4UEs

	UE max Tx power
	23 dBm

	UE min Tx power
	- 40 dBm

	Active array loss
	1 dB

	Losses of legacy system
	2 dB

	Legacy BS max Tx power
	46dBm

	AAS BS max Tx power
	46dBm 

	Antenna configuration at UE
	Omni-directional

	The height of BS
	30 m

	The height of UE
	1.5 m

	Antenna array configuration (Row×Column)
	10×4

	ACS of LTE UE
	33 dB

	Performance evaluation
	Throughput loss criteria, as derived from the truncated Shannon bound approach of 3GPP TR36.942. 


Table 2 Simulation assumptions
4 Antenna array model
The AAS antenna array model is determined by array element pattern, array factor and signals applied to the system. We list the element pattern and composite antenna pattern in following section.
4.1 Element pattern
	Horizontal Radiation Pattern
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	Horizontal 3dB bandwidth of single element / deg
	For single column antenna: 65º

For multi-column antenna:  80º

	Front-to-back ratio
	Am = 30dB

	Vertical Pattern  method
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	Vertical 3dB bandwidth of single element / deg
	65º

	Element Pattern
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	Element Gain
	For single column antenna: GE,max= 9 dBi

For multi-column antenna: GE,max= 7.5 dBi*

	Note: *GE,max is obtained from TR37.840 Table 5.4.4.2.1-1.


4.2 Composite antenna pattern
	Configuration
	Multiple columns (NVxNH elements)

	Composite Array radiation pattern in dB 
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	For beam i:
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the super position vector is given by
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the weighting is given by
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	Antenna array configuration (Row×Column)
	10×4

	Horizontal radiating element spacing d/
	0.5

	Vertical radiating element spacing d/
	0.9

	Down-tilt angle (deg)
	0 degrees

	Power split. Beam i
	-6dB
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