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1
Introduction
After RAN2#73 an email discussion on HetNet simulation assumptions took place [1] that, eventhough reached consensus on some of the simulation parameter assumptions, did not fully reach a conclusion. Besides, in this discussion there were too many simulation parameters proposed that would essentially increase the simulation time. A basic set of default agreed simulation parameters would make it easy to do initial calibrations for simulation from different companies.. Here we present some initial simulation results using a selected set of parameters. We point out the obvious conclusion that outcome depends on selected set of parameters and, use that information for proposing agreement on a default set of parameters for the purpose of baseline comparison between simulators.
2
Background
Taking the basic set of proposed parameters in the email discussion [1] we would end up having 2880 different combination of parameters settings.

	Items 
	Description 

	Pico cell placement
	0.5 ISD, 0.3 ISD on the boresight direction

	Cell loading
	100%, 50%

	UE speed
	3 km/h, 120km/h, 30km/h, 60km/h

	Channel model
	Either TU (fast fading included) or ITU

	TimeToTrigger  [ms]
	40, 80, 160, 480

	cellIndividualOffset  (Ocn for A3) [dB]
	-1, 0, 1, 2, 3

	TMeasurement_Period, Intra,  L1 filtering time in TS36.133
	40ms, 80ms, 200ms

	Layer3 Filter Parameter K
	4, 1, 0

	Measurement error modeling
	Truncated Gaussian within [-3 dB +3 dB] with std deviation 2 dB

	Handover preparation (decision) delay
	50ms

	Handover execution time
	40ms


Having this large amount of combinations makes it highly likely that simulations performed by different companies will be based on different set of parameters and therefore not directly comparable. In order to enable baseline comparison between simulators we suggest a very simple approach to choose a selected set of parameters.

3
Basic parameters profiles
In subsequent sections we present the handover failure and ping-pong performance obtained from a set of simulations using the basic five sets of parameter profiles listed in Table 1, and by using the suggested simulation method as proposed in the RAN2 email discussion [73#41]. In these simulations we have adopted general RLF criterion for handover failure covering Scenarios 1 and 2 in proposals of the email discussion. Additionally we have added RLFs happening before A3 triggering into failure rate. Although handover is not yet attempted in this situation, too slow handover parameters (e.g. large A3 offset) can lead to RLF already at this early stage.
Table 1: Set of proposed basic parameter set
	Profile
	Set 1
	Set 2
	Set 3
	Set 4
	Set 5

	UE speed [km/h]
	{3, 30, 60, 120}
	{3, 30, 60, 120}
	{3, 30, 60, 120}
	{3, 30, 60, 120}
	{3, 30, 60, 120}

	Cell Loading [%]
	100
	100
	100
	100
	100

	TTT [ms]
	480
	120
	120
	80
	40

	A3 offset [dB]
	3
	3
	2
	1
	-1

	L1 to L3 period [ms]
	200
	200
	200
	200
	40

	RSRP L3 Filter K
	8
	4
	1
	1
	0


Details of the simulation assumptions are listed in Appendix A.
3.1
Handover Performance
Using the selected parameters shown in Table 1, with Qout at -8 dB and Qin at -6dB thresholds and the using given UE speed, the handover failure rate in 100% loaded network is illustrated in Figure 1.
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Figure 1: Handover failure rate.
The results are as could be expected. From the figure it is seen that handover failure rates are rather high with settings 1-2 in macro-pico case. It can also be concluded that handover failure rate generally is significantly lower in macro-macro handovers and with settings 3-5 the handover failure rates can be kept at relatively low rates even with 120 kmph.

3.2
Ping-pong Handover Performance
Next we compare, using the same set of parameters as in section 3.1, the Ping-pong handover results. We have used the minimum time of stay (MTS) of 1 second as discussed in [73#41].
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Figure 2: Ping-pong rate.
As with the handover failure rates these results are also well aligned with what could be expected when using the proposed set of parameters in Table 1. It is seen that we do not experience major ping-pong problems with settings 1-2 in any velocity case. On the other hand we experience very high ping-pong rates when using settings 4-5, in particular when using setting 5 which seems not to be suitable in the 3 kmph case. As can be expected ping pong rates are highest in cases with setting 4-5 with 3 kmph as UE stays in cell border area the longest time.
As can be observed from the simulations results here, and in the former section, the choice of parameters greatly influences the outcome. As the ongoing simulation and parameters discussion introduces the possibility of up to 2880 different combination of parameters, we propose to define a selected set of parameters to be used as basic parameters. This will enable some basic comparison between simulation results from different simulators.
Proposal: Adopt the set of parameters proposed in Table 1 to form the base for simulation comparison.
4
Conclusion
Choice of parameters has obviously huge impact on the performance. In order to compare simulators we propose a base set of parameters to be used for ‘calibration’ purposes. As results using simple modelling with no signalling and detailed modelling with signalling are rather similar both models can be used with the same base set of parameters. In summary the following are proposed in this paper:
Proposal: Adopt the set of parameters proposed in Table 1 to form the base for simulation comparison.
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Appendix A: Simulation parameters
	Feature/Parameter
	
	Value/Description

	Bandwidth
	
	10 MHz

	IFFT/FFT length
	
	1024

	Duplexing
	
	FDD

	Number of sub-carriers
	
	600

	Sub-carrier spacing
	
	15 kHz

	Resource block bandwidth
	
	180 kHz

	Sub-frame length
	
	1 ms

	Reuse factor
	
	1

	Number of symbols per TTI
	
	14

	Number of data symbols per TTI
	
	11

	Number of control symbols per TTI
	
	3

	3GPP Macro Cell Scenario
	Cell layout
	57 sectors/19 BSs

	
	Inter site distance (ISD)
	500 m

	Pico cell layout
	Distance to eNB
	0.5 ISD

	
	Location
	Boresight location

	
	Picos/macro cell
	1

	Macro-pico deployment type
	
	Co-channel

	Hotspot for UE movement/placement
	Radius (around pico cell)
	100 m

	Distance-dependent path loss
	Macro cell model (TS 36.814, Model 1)
	128.1 + 37.6log10(r)

	
	Pico cell model (TS 36.814, Model 1)
	140.7 + 36.7log10(r)

	BS Tx power
	Macro

Pico
	46 dBm

30 dBm

	Shadowing standard deviation
	Macro
Pico
	8 dB
10 dB

	Shadowing correlation between cells/sectors
	
	0.5 / 1.0

	Shadowing correlation distance
	Macro
Pico
	50 m

13 m

	Multipath delay profile
	
	Typical Urban

	UE velocity
	
	3, 30, 60, 120 km/h

	UE movement
	
	Straight line throughout the call

	UE placement
	Proportion in pico hotspot
	2/3

	RSRP Measurement
	L1 measurement period

Measurement bandwidth

Measurement error

L1 sliding window size
	40 ms
6 RBs

3 dB

5

	Handover preparation time
	
	50 ms

	Radio link failure monitoring
	Qout threshold

Qin threshold
T310

N310
	-8 dB

-6 dB

1000 ms

1

	Cell identification
	
	Enabled

	Receiver diversity
	
	2RX MRC

	Number of calls
	
	~1000

	DL Interference load
	Macro, Pico
	100% RBs loaded


