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1 Introduction
During RAN1 #55bis, contributions [1-2] were discussed regarding E-UTRAN mobility evaluation. In this contribution, we take account of [1-2] and propose a set of simulation parameters for mobility evaluation. In addition, we propose to include Manhattan deployment model in TR36.814 for mobility evaluation.
2 Mobility evaluation models and assumptions
The following parameters are suggested for the evaluation.
	Parameter
	Assumption

	Cell layout
	Manhattan model in Ref[3]

   

	UE speed
	30Km/h, 60km/h

	UE mobility
	At street intersection UE either straight with prob. 50% or turn left or right with prob. 25%
UE is constrained in the center area of -500m < x < 500m, -500m < y < 500m to avoid edge effect

UE is dropped in the center area of -500m<x<500m, -500m<y<500m to avoid edge effect



	eNB antenna pattern and gain
	Omni pattern with 15dBi gain

	Carrier frequency
	2 GHz

	Carrier bandwidth
	10 MHz

	eNB power
	43 dBm

	UE power
	23 dBm

	eNB noise figure
	5 dB

	UE noise figure
	9 dB

	Thermal noise
	-174 dBm / Hz

	Shadowing correlation between eNBs
	0.5

	Correlation distance of shadowing
	50 m

	Log-normal shadowing standard deviation
	8 dB

	Path loss model
	min(manhattan path loss, macro path loss) in Ref[3]
(see Appendix)

	Average  eNB IoT
	6 dB

	Measurement report Msg size 
	200 bits

	Handover command Msg size
	300 bits

	UL/DL HARQ delay
	8 msec

	Number of HARQ and ARQ transmissions
	4 HARQ transmissions, [2] ARQ transmissions



	HO request delay (SR)
	11 msec

	DL assignment delay (scheduler) 
	4 msec

	Network delay (eNB receiving measurement report to eNB sending HO command)
	[100] msec

	Measurement filtering (for RRC trigger)
	200 msec

	Radio link problem threshold Qout
	[-8] dB

	Radio link problem threshold Qin
	[-6] dB

	RLF detection timer T310
	200 msec


The following parameters can be appropriately chosen in the simulation to optimize metrics such as handover frequency and handover failure:

· Hysteresis for handover (RRC event A3)
· Time to Trigger for measurement report (RRC event A3)200
Service interruption time is an important performance metric in mobility scenarios. The user experiences a brief service interruption even in a successful handover. The interruption time significantly increases if handover signals are not reliably delivered leading to RLF. For initial evaluation, the following metrics can be collected in the simulation:
· RLF rate

· Service interruption time during RLF as shown in [2]
3 Text proposal for TR 36.814
-------------------------- Start of text proposal --------------------------
Annex A: Simulation model

Editor's note: This annex will capture the evaluation model such as case in 25.814, micro cell, indoor and rural/high-speed for performance evaluation in RAN WG1.
[…]
A.2.1.1.4
Mobility evaluations
The mobility studies in section 11 can use the Manhattan deployment model described in [3]. UE moves along the street at 30km/h or 60km/h. At intersection, UE moves either straight with probability 50% or turns left or right with probability 25%. To avoid edge effect, UE is constrained in the central area of -500m<x<500m and -500m<y<500m. Omni antenna pattern is assumed. The Manhattan path loss model in ‎[3] can be used. Log-normal shadowing with standard deviation 8dB and a spatial correlation distance of 50m are assumed. A 50% shadowing correlation is assumed from an UE location to different eNBs.   
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Appendix

The path loss model of Manhattan deployment in ‎[3] is repeated here for convenience.

The model is a recursive model
, that calculates the path loss as a sum of LOS and NLOS segments. The shortest path along streets between the BS and the MS has to be found within the Manhattan environment.

The path loss in dB is given by the well-known formula

, 

where
dn is the “illusory” distance, 


( is the wavelength,


n is the number of straight street segments between BS and MS (along the shortest path).

The illusory distance is the sum of these street segments and can be obtained by recursively using the expressions 

 and 

where c is a function of  the angle of the street crossing. For a 90 degree street crossing the value c should be set to 0.5. Further, sn-1 is the length in meters of the last segment. A segment is a straight path. The initial values are set according to: k0 is set to 1 and d0 is set to 0. The illusory distance is obtained as the final dn when the last segment has been added.

The model is extended to cover the micro cell dual slope behaviour, by modifying the expression to :



 where 

.

Before the break point xbr the slope is 2, after the break point it increases to 4. The break point xbr is set to 300 m. x is the distance from the transmitter to the receiver.

To take into account effects of propagation going above roof tops it is also needed to calculate the pathloss according to the shortest geographical distance. This is done by using the commonly known COST Walfish-Ikegami Model and with antennas below roof tops:

L = 24 + 45 log(d+20)

Where d is the shortest physical geographical distance from the transmitter to the receiver in metres.

The final pathloss value is the minimum between the path loss value from the propagation through the streets and the path loss based on the shortest geographical distance:

Pathloss= min(manhattan pathloss, macro path loss)
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