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Annex A: Simulation assumptions for co-existence and performance set 2
A.1
ACIR
Table A.1-1: 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.


A.2
Propagation model
Table A.2-1: Propagation model
	Case
	Path loss model

	Macro- 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)

	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)

	Macro-Macro

	Macro BS to Macro BS
	PL=98.45+20*log10(R),R in km               

	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)


Note: An additional 2.6dB of pathloss is assumed between 2.7GHz and 2.0GHz
A.3
UE parameters
TableA.3-1: UE parameters used in simulation

	Parameter
	Assumption

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	UE power class
	23 dBm (200 mW)

	UE antenna configuration
	1 Tx, 2 Rx

	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


*note: The minimum distance applies between UEs of one operator and macros/picos of another operator.
A.4
Macro parameters
Table A.4-1: System assumptions for Macro cell

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 3 sectors per site

	System bandwidth
	10MHz

	Carrier frequency
	2.7GHz

	Inter-site distance
	500 m

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

	MUE number
	20ues per cell
Randomly and uniformly dropped per Macro cell

	Shadowing standard deviation
	8 dB

	Penetration Loss 
	0 dB

	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


A.5
Pico parameters
Table A.5-1: system simulation assumptions for outdoor Pico cell

	Parameter
	Assumption

	Macro deployment


	The typical 19-cell and 3-sectored hexagon system layout

Note that macro cells are deployed but not activated

	System bandwidth
	10MHz

	Carrier frequency
	2.7GHz

	Pico number
	4 Picos/cell

	LUE per Pico
	10UEs/Pico, cluster
Uniformly dropped around each of the Pico cells within a radius of 40m

	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 from the same operator
	75m

	Minimum distance between Pico and Macro from different operators
	35

	Pico deployment 
	random deployment

	Penetration loss
	0dB

	Shadowing standard deviation
	Pico to UE
	10dB

	
	UE to UE
	12 dB

	
	Macro to Pico
	6 dB

	
	
	

	Pico noise figure
	13dB


A.6
Shadowing correlation parameters
Table A.6-1: 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]


A.7
Other parameters
Table A.7-1: Other evaluation assumptions
	Parameters
	Assumptions

	Simulation methodology
	DL and UL shall be evaluated in an integrated simulator

	Pico antenna configuration
	Set 1: 2Tx, 2Rx (codebook-based SU-MIMO or fixed rank 1 transmission)
Set 2: 1Tx, 2Rx
It is up to each company’s choice which set to simulate for. 

	Link adaptation
	* MCS selection with 10% BLER
If the highest MCS is selected, the BLER may be less than 10%, which shall be modeled
* DL based on CQI/PMI/RI reports and UL based on SRS measurement

	DL CSI feedback
	DL CSI modeled as following:
-- PUCCH mode 1-1, wideband CQI/PMI reported every 10ms
-- CSI reporting based on ideal channel estimation and ideal interference estimation in the reported subframe
-- A minimum 5ms CSI feedback delay is modeled 
-- Error free feedback

	UL CSI feedback
	UL CSI modeled as following
--1 symbol SRS per 10ms (Last UL symbol in subframe#1)
-- UL CSI based on ideal channel estimation and ideal interference estimation in the SRS subframe
-- A minimum 5 ms CSI delay is modeled 

	Channel estimation
	Ideal 

	Small scaling fading channel
	For set 1:
Pico-UE/UE-Pico: TU or ITU; 
Macro-UE/UE-Macro: TU or ITU;
UE-UE:  TU or not modeled;
Pico-Pico: not modeled.
Macro-Macro: not modeled
Macro-Pico/Pico-Macro: not modeled
For set 2:
Not modeled

	CP length
	Normal CP in both downlink and uplink.

	Special subframe configuration
	Special subframe configuration #8

	Packet drop time
	The packet drop time is model according to 36.814 (i.e. 8s for 0.5MB and 32s for 2MB).

	Receiver type
	MMSE receiver

	UL modulation order
	{QPSK, 16QAM, 64QAM}

	Traffic model
	· FTP model 1 in TR36.814

· Poisson distributed with arrival rate λ, and the arrival rate λ shall be reported by each company, with the focus on high load traffic
· Number of UEs according to the simulated scenario

· A packet is randomly assigned to a UE with equal probability

· Independent traffic modeling for DL and UL per UE, and the ratio of DL/UL packet arrival rate shall be reported by each company.
· Fixed size of 0.5Mbytes and 2Mbytes as in TR36.814, with 0,5Mbytes prioritized
· Independent traffic generation per cell

· Same arriving rate for all the cells                         

	HARQ retransmission scheme
	CC 

	Control channel and reference signal overhead
	DL:
• Overhead for CRS according to 36.211;
• Overhead for PDCCH: 2 OFDM symbols;
UL:
• Overhead for SRS defined above;
• Overhead for PUCCH: 2 PRBs;
• Overhead for UL DMRS: 2 symbols per subframe.   

	Macro site offset between operators
	A cell raduis


A.8
Peformance metrics
· Packet throughput, defined as the packet size over the packet transmission time, including the packet waiting time in the buffer
· UE average packet throughput, defined as the average of packet throughput for the UE
· {5%, 50%, 95%} UE average packet throughput, from the CDF of average packet throughput from all UEs
· Cell average packet throughput, defined as the mean of average packet throughput from all UEs
· Other metrics, e.g.

· Packet drop statistics
· Packet delay statistics
· Frequency resource (PRBs) utilizations
· Time resource (subframes) utilizations
· CDF of packet throughput

· Total number of configured DL/UL subframes
To facilitate the comparison of the results, companies shall at least provide the following metrics. Other metrics can be optionally provided.
· For coexistence evaluation, the following metrics shall be provided:
· CDF of Operator A’s DL geometry, assuming Operator B is performing DL transmission
· CDF of Operator A’s DL geometry, assuming Operator B is performing UL transmission
· CDF of Operator B’s UL geometry, assuming Operator A is performing UL transmission
· CDF of Operator B’s UL geometry, assuming Operator A is performing DL transmission
· For performance evaluation set 2, the following metrics shall be provided:
· {5%, 50%, 95%} UE average packet throughput, from the CDF of average packet throughput from all UEs
· Cell average packet throughput, defined as the mean of average packet throughput from all UEs
· Packet drop ratio
· Time resource (i.e. subframe) utilization ratio
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