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1 Introduction

As part of the first step of the work item, one of objectives is to define a set of representative deployment scenarios, as necessary to support the evaluations. In [1], AAS deployment scenarios based on UE beam forming and horizontal/vertical cell splitting have been described and proposed for consideration in coexistence studies. 

In this contribution, the coexistence parameters and assumptions are tabulated to allow harmonization of scenarios prior to RAN4 simulation campaigns on AAS coexistence. 

2 Simulations Assumptions and Coexistence Scenarios 
The E-UTRA Macro to E-UTRA Macro coexistence scenario is identified for the purpose of studying the spatial characteristics of an AAS BS. Simulation cases as shown in Table 2.2-1 and Table 2.2-2 are applied for evaluating in-band blocking and ACLR for AAS BS.

Coexistence Scenarios:

Table 2-1: Simulation cases for ACLR

	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	1a_1
	AAS E-UTRA Macro system 
	Legacy E-UTRA Macro system
	Downlink
	Throughput loss
	ACLR

	1a_2
	AAS E-UTRA Macro system
	AAS  E-UTRA Macro system
	Downlink
	Throughput loss
	ACLR

	1c(Baseline)
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 
	ACLR


Simulation Parameters: 
Table 2-2: Deployment parameters

	Simulation Parameters
	Values

	Cellular layout
	Hexagonal, 3 cells/site (19 sites wrap-around), uncoordinated

	UE distribution
	Average 10 UEs per cell. UEs on flat ground

	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: 16RBs (total: 48 RBs)

DL: 50RB for cell split scenarios

	Number of active UEs
	UL: 3 UEs per cell

DL: 1 UE per cell

	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 

	Power control parameters
	(TR36.942 Section 12.1.4)

PC Set 1 (alpha=1; P0=-101dBm)

PC Set 2 (alpha=0.8; P0=-92.2dBm)

	Antenna configuration at UE
	Omni-directional

	The height of BS
	30 m

	The height of UE
	1.5 m

	ACS of LTE UE
	33 dB

	Output statistics (Blocking levels)
	CDF of the received interference power in dBm from an aggressor

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


Antenna array model

In TR 37.840 Section 5.4.4, the antenna array model (both single-column and multi-column) with single fix beam pattern has been studied. Antenna patterns for AAS BS using cell partitioning or UE-specific beamforming can be modelled in the same way. 

Element antenna pattern
Table 2-3: 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.


Table 2-4: Composite antenna pattern for AAS BS applying UE specific beam forming 
	Configuration
	Single column (N-elements)

	Composite Array radiation pattern in dB 
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And 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)
	10×1

	Electrical Downtilt angle
	9 degrees

	Vertical radiating element spacing d/
	0.9

	Power in outer/inner cell
	-3dB/-3dB

	Down-tilt angles for vertical cell splitting
	9/15 degrees


Table 2-5: UE Distribution for UE specific beam forming and Cell splitting

	Parameter
	Notes
	Assumption

	UE distribution (in x-y plane)


	Outdoor UE
	Uniform

	
	Indoor UE
	Uniform

	
	Indoor UE fraction
	50%

	Building Model 
	Not needed
	 

	UE height model
	general equation
	hUE=3(nfl – 1) + 1.5m

	
	Number of floors for indoor UE
	4

Note: The UE is uniformly distributed across these 4 floors

	
	
	


It is noted that current system assumptions as given in Section 5.4.3.1.2 on propagation model has assumed 2D UE distribution without UE vertical height consideration (that is in addition of the 1.5m). In this contribution, a 3D distribution is proposed. For RAN4 coexistence, same assumptions as given in Section 5.4.3.1.2 can be used as preliminary assumptions. 

Additional description on the path loss computation is provided in the annex based on the proposal in [2].
3 Conclusion
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Annex: UE Path loss computation 
3D UE Dropping

The UE distributions in the vertical and horizontal dimensions in this scenario are illustrated in Figure 1 and Figure 2 respectively. 
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Figure 1: UE distribution in vertical dimension 
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Figure 2: UE distribution in horizontal dimension 
3D Distance 
Note that for added simplicity, the maximal floor height Nfl is proposed to be fixed to a specific value. In addition to the UE distribution model, the 3D UE distance is provided below as well. 
As is the case in numerous other RAN4 evaluations, UEs placement has significant impact on the beam that needs to be formed by the AAS BS which has significant impact on the power level transmitted. Therefore, for correct representation of the RF impacts, the channel model or path loss model for these 3D UE dropping are needed. 
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Figure 3: 3D Channel Paths
In the example shown in Figure 3, UE1 is located on ground level, while UE2 and UE3 are located inside a building at different elevation heights. With the introduction of elevation height for UE2 and UE3, the vertical angles of arrival (
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where 
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where 
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is the location of the BS and 
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is the location of user n. The distance between the BS and the users in buildings, user2 and, user3, (
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3D Pathloss Determination 
For simplicity, conventional 2D path loss modelcan be reused here but corresponding 2D distance is replaced by the 3D distance given above for both LoS and NLoS. The pathloss model, as given in Section 5..4.3.1.2 is provided below for reference:

The path loss model is defined as below
Path_Loss = max {L(R), Free_Space_Loss}+ shadowfading
where the free space loss is defined as
Free_Space_Loss = 98.46 +20.log10(R)  (R in kilometre)
and L(R) is defined as below [19] 
L(R) = 128.1 + 37.6.Log10(R) (dB)

The shadow fading is modelled as a log-normal distribution and R is given by Ln.
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