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1. Introduction
Simulation assumptions were discussed in RAN2 #72bis for HetNet mobility [2]. In this paper, we will further elaborate our views expressed in [6] with more details on simulation scenarios, assumptions, and targets. 
2. Simulation scenarios
· Heterogeneous deployments consist of deployments where low power nodes are placed throughout a macro-cell layout. Different scenarios under consideration that could occur in heterogeneous deployments are discussed in Appendix A.2.1.1.2 [1]. In this simulation, within each Macro coverage, only case 6.2 deployment in [1] is considered, i.e. Macro + outdoor Pico. 
· Network layout and ISD: 19 sites with 3 cells/site, ISD = 500 m and 1732m.
· The third tier of the scenario may be simulated only on the level of interference. See Figure 1 for more details how the scenario layout (for a single frequency layer) looks like.
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                          Figure 1 Basic layout for the 19-site scenario 
3. System simulation model assumptions
3.1 L1 measurement periods and cell identification parameters[3]
· L1 measurement parameters: 40 ms measurement interval with over 200 ms window (i.e. 5 samples/window) 

· Cell identification should be considered, i.e. only cells that are detectable can be measured by UE. Cell is detectable when its RSRP and Es/Iot are over given thresholds.

· Cell is considered to be detected if the RSRP level ≥ -127 dBm and Es/Iot ≥ -6 dB for a period of [4] measurement samples

· Cell is considered to be lost/un-detectable if the RSRP level ≤ [-130] dBm and Es/Iot ≤  [-9] dB for a period of [4] measurement samples

3.2 Traffic model and system load

· Baseline traffic: Infinite buffer: 

·  (Average) System loading 

· Cell loading is constant and users are uniformly distributed at the fully simulated cells at the beginning of the simulation. 

· NOTE: The load may vary after UEs start moving.
· The interference from neighbour cells may be modelled as constant level if not all cells are simulated. In such a case, the following load conditions should be simulated:

· Full load, Varying load with average [25%, 50%, 75%] resource utilization
3.3 Scheduler
· Option 1. TD/FD-scheduling: First select candidate scheduling set with TD-scheduler, and assign resources among those candidates with FD-scheduling

· TD-scheduler: Round-Robin in time: User that has not been scheduled for longest time gets the highest priority. Maximum 6 users/TTI can be scheduled.

· FD-scheduler: Proportional fair according to CQI: Each RB is given to the user with the best CQI for that RB. This is weighted with the throughput that the user has been getting, so that users with lower throughput will also eventually get scheduled.
· Option 2. Simple RR scheduler: Active users are scheduled in order of scheduling time, i.e. the user who has not been scheduled for the longest time is scheduled first. Only 1 user/TTI can be scheduled in each cell, and it is scheduled with all the PRBs available.
3.4 Shadowing

· Shadowing: UMTS 30.03 shadowing model with 8 dB deviation
· Correlation: 1.0 for the same site (cells in the same position will experience the same fading), 0.5 between different sites
3.5 Handover and RLF modelling

Since these simulations deal with mobility, both the handover processes and possibility for RLF should be modelled. We propose that handover delay in both preparation (i.e. handover request and response between eNBs) is modelled with a constant delay, for simplicity.

· RLF: Qout and Qin are tracked 

· QoutSNR = -8 dB, QinSNR = -4 dB (i.e. Es/Iot)

· Handover delays

· HO preparation delay = 50 ms (i.e. time it takes eNB to construct HO command)

· HO execution delay = 30 ms (i.e. time it takes until UE is ready to transmit HO complete in new cell after handover)

· Measurement reports and HO commands are modelled as RRC messages (i.e. they may be lost and HO command may be retransmitted)

·  Handover failure rate : (number of HO failures) / (Total number of HO attempts).
·  Ping-pong rate is defined as (number of ping-pong handovers)/(total handovers).
3.6 Simulation targets
In [2], about mobility simulation targets, only Handover failure rate and Ping-pong rate are included. It is logical to include the following targets.

1) RLF probability

The perfomace is base for calculating HO failure rate. For downlink, it may be statistic by RLM. For uplink, when measurement report re-transmitting number exceeds the maximum, the link is failure, then the corresponding HO is failure. 
2) Cell average throughput 

From the system performance point of view, it is obvisously necessary to consider the cell average thoughput when the the HO performances is evaluated.
4. System simulation parameters and assumptions 
For the system simulation parameters and assumptions, we prefer to adopt the ones currenly defined in the specification 36.814 as Table 1 and 2 in the below. We also list the mobility related parameters in Table 3.
Table 1. Macro-pico deployment simulation assumptions
	Parameter
	Setting

	Scenario
	· #4b(4) – configuration #4b with N=4 pico nodes per macro area,

· #4b(10)–configuration #4b with N=10 pico nodes per macro area

	PCI
	· Random, i.e. no planning (baseline)

· Inter-layer cell planning, i.e., no CRS collision between macro and pico cells (macro PCIs: mod(PCI,3)=0 or mod(PCI,3)=1; pico PCIs: mod(PCI,3)=2)

	ISD
	· 500 m

· 1732 m

	Maximum eNodeB transmit power

· Macro 

· Pico
	· 46 dBm

· 24 dBm (with conf #4b(4)) and 30 dBm (with conf #4b(10))

	Network synchronization
	Frame-aligned

	Frequency / bandwidth
	2GHz, 10 MHz

	Cyclic prefix
	Normal

	Channel model, UE speed
	ITU, 3km/h, 60km/h,120km/h

	Number of TX ( RX antennas  
	2 ( 2 (macro and pico)

	Antenna gains & configuration

· Macro

· Pico

· UE
	· three-cell, 14 dBi incl. connector loss, 3D pattern (see Table 2)

· omni, 5 dBi incl. connector loss

· omni, 0 dBi

	UE receiver
	Rel-8/9 baseline

	Traffic model
	Full buffer, full load

	Path loss
	Macro to UE:

PLLOS(R)= 103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)
Pico to UE:
PLLOS(R)=103.8+20.9log10(R)

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

	Penetration loss (for all UEs)
	20 dB

	Shadow fading
	Lognormal, 

std. deviation=10 dB, 

shadowing correlation between cells=0.5

	Minimum distance between pico node and macro nodes
	>=75m

	Minimum distance between UE and macro node
	>= 35m

	Minimum distance between UE and pico node
	> 10m 


	Minimum distance among pico nodes
	40 m


Table 2. Macro cell antenna model [1]
	Antenna pattern (horizontal)
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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	Feature/Parameter
	
	Value/Description

	RSRP/RSRQ measurement parameters
	Measurement Bandwidth (for all cells)
	6 PRBs

	
	Measurement Interval and Measurement Period 

L3 filtering
	40ms, 5 measurement samples, i.e. 200 ms filtering

fc0 (i.e. no filtering) or fc4

	mobility

(i.e. events that trigger a handover)
	Intra-frequency A3:

Offset/TTT/Hysteresis
	3 dB / 256 ms / 1 dB

	RLM parameters (i.e. parameters determining when RLF occurs)
	Qout [Es/Iot]

Qin  [Es/Iot]
	-8 dB

-4 dB

	Handover delays
	Preparation delay

Execution delay

Measurement report

HO command
	50 ms

30 ms

Modelled and sent as RRC message

Modelled and sent as RRC message

	The max re-transmitting number for measurement report
	5 for HARQ retransmision 

4 for ARQ retransmission
	20

	Cell identification thresholds (i.e. cell is detected when RSRP and Es/Iot are over the given thresholds)
	RSRP threshold

Es/Iot threshold
	-127 dBm

-6 dB


Table 3: Measurement and mobility parameters
5. Conclusion 
In this paper, we provided the detailed simulation scenarios, assumptions, targets and parameters. If the grout could achieved the aggrement based on this present paper, the corresponding simulation work may starte.  
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