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1 Introduction
During the last meetings, many contributions [1]-[7] on mobility performance have been discussed. This contribution gives the evaluation results of mobility performance in Manhattan scenario which shows that handover performance in such a challenging environment is acceptable and can be further improved by through the optimization of parameters and mechanisms in release 8.
2 Simulation assumption
The following aspects are taken into consideration in the simulations:

· the X2 latency, the processing delays within the serving, target eNB as well as delay for processing RRC messages at the UE

· RRC involved messages, i.e. measurement reports, HO command and HO complete;

· HARQ and RLC ARQ;

· RRC involved messages, i.e. measurement reports, HO command and HO confirm;

· The error rate of the associated L1 control signalling
The main performance criterion is the handover failure rate. A handover is considered failed in our evaluation when 
· The successful transmission of handover complete exceeds a predefined maximum delay which is set to 280 msec, accounting for 5 RLC retransmissions. 
· Or RACH in the target cell fails after N attempts where N is set to 9
Another performance criterion is the failure of the measurement report which is seen as the bottleneck by most companies. A measurement report is considered failed when successful transmission of the measurement report message exceeds a predefined maximum delay which is set to 256 msec, accounting for 5 RLC retransmissions. 
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Figure 1: Manhattan grid layout
The network consists of 72 base stations as in Figure 1. Users are moving along the streets with a 0.5 turning probability. Both VoIP and FTP traffic model are evaluated. The detailed simulation parameters are listed in Appendix A.
3 Simulation results

The simulation results in different cases are presented in the following table. 

Table 1 Simulation results in the Manhattan scenario
	
	HO failure rate
	Measurement report failure rate

	VOIP (16kbps)
	1.2%
	1.8%

	FTP (1Mbps)
	1.2%
	1.5%


From the results, hand over performance of Rel-8 is working well in the Manhattan scenario which is aligned with the conclusions in the contribution [3][6][7]. Though the measurement report failure is higher than in the high speed scenario [9], the performance can be further improved by, i.e., reducing the length of TTT [6] or TTI bundling. 
4 Conclusion
In this contribution mobility performance in Manhattan scenario for LTE release 8 is evaluated. From the simulation results it can be seen that hand over performance of Rel-8 is working well in the Manhattan scenario. The performance can be improved through the optimization of parameters and mechanisms already exist in LTE Rel-8. Given another contribution [9], our conclusion is that enhancement on the HO procedure of LTE release 8 is not necessary. 
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Appendix A: Simulation parameters
Table 2 Simulation parameters
	Parameter
	Assumption

	Cell layout
	Manhattan grid

Block size is 200m x 200m and street width is 30m. eNB is placed in the middle of the block and the centre of the street

	eNB antenna pattern and gain
	Omni

	Carrier frequency
	2 GHz

	Bandwidth
	5 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
	10 dB

	Path loss model
	min(Manhattan path loss, macro path loss) in [[10], Section B1.4.1.2]

	Channel model
	TU

	UE speed
	50 km/h

	Number of UEs per cell
	40 (VOIP) / 10 (FTP)

	MIMO Receiver
	MRC

	Traffic model
	VoIP / FTP

	VoIP AMR Codec
	12.65kbps

	FTP
	1Mbps

	Scheduler
	RR

	DL RRC signaling power boosting
	0dB

	UL/DL number of HARQ and ARQ transmissions
	8 HARQ transmissions, 5 ARQ transmissions

	UL/DL HARQ delay
	8 msec

	DL assignment delay (scheduler)
	4 msec

	Measurement report Msg size
	128 bits

	Handover command Msg size
	296 bits

	Handover complete Msg size
	96 bits

	Measurement filtering (for RRC trigger)
	200 msec

	Time to Trigger (RRC event A3)
	256ms

	Offset
	1dB

	eNB processing and backhaul Delay
	50ms

	UE RRC Processing Delay
	20 ms

	UE processors switching time
	20 ms

	Radio link problem threshold Qin
	-8 dB

	Radio link problem threshold Qout
	-6 dB
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