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1 Introduction
This contribution evaluates the mobility performance of LTE system specified in release 8 for the ITU requirements. The ITU scenarios chosen for the evaluations include indoor hotspot (InH), urban microcellular (UMi), urban macro-cell (UMa), and rural macro-cell (RMa). 
Detailed assumptions are given in section 2, and the evaluation results of LTE FDD are summarized in section 3. 
2 Simulation Assumptions
The channel models and assumptions are aligned with the guidelines provided by ITU [1]. Specifically, a summary of relevant parameters and assumptions is provided in Table 1.

Table 1  Simulation Parameters Assumptions

	Parameter
	Assumption

	Duplex method 
	FDD

	Cellular Layout
	57 cells, 3 sectors/cell

	Load
	Average 10 UE per sector

	Bandwidth
	20MHz for indoor hotspot; 10MHz for other scenarios

	Scheduler
	Round Robin

	Uplink transmission scheme
	SIMO 1x4, SC-FDMA

	Uplink Power control
	Open loop, as in TS36.213 [2], with fractional pathloss compensation =0.8, and Po fitted to the environment.

	HARQ scheme
	Chase Combining, up to 8 re-transmission

	Link adaptation
	Non-ideal
based on the 4ms delayed SINR estimation, 5ms SRS period

	Receiver type
	MMSE

	Channel estimation in link-level simulation
	Non-ideal delay estimator and channel estimator

	Schedule unit
	4 PRBs

	Overhead consumptions 
	UL overhead: 6 PRBs for feedback (ACK/NAK, CQI, PMI), 2 symbols DMRSs per subframe, and 1 symbol SRS per 5ms radio frame


3 The IMT-Advanced Requirements and Simulation Results
A summary of the IMT-Advanced requirements in the above-mentioned four scenarios are presented in Table 2. Following the ITU guideline [1], the link-level simulation and system-level simulation are carried out to evaluate the mobility performance. The link-level simulation gives the throughput versus SNR curve in different scenarios with the pre-assumed terminal speed, and the system-level simulation gives the median wideband SINR in each scenario that is in turn mapped to the “median” spectrum efficiency to test whether the mobility requirement is fulfilled. The throughput versus SNR curve given by link-level simulation and the SINR distribution given by system-level simulation are illustrated in Fig. 1 and Fig. 2, respectively, and the median SINR and the corresponding normalized bitrates are shown in Table 2 as well. Compared with the requirements, it can be seen that the normalized bitrates in all test environments exceed the mobility requirements by ITU remarkably. In addition, the performance difference for different UE velocities due to the different Doppler shift are observed clearly, which is reasonable for the non-ideal delay estimator and channel estimator. It is good to show that LTE release 8 is capable to fulfill the ITU mobility requirement easily even with realizable channel estimator and receiver.
Table 2. ITU Requirements on mobility and evaluation results

	Scenario
	Speed(km/h)
	Frequency (GHz)
	Required normalized bitrates (bps/Hz)
	Normalized bitrates (bps/Hz)
	Median SINR(dB)

	InH
	10
	3.4
	1.0
	>2.2
	13.7

	UMi
	30
	2.5
	0.75
	1.38
	4.7

	UMa
	120
	2.0
	0.55
	1.16
	4.4

	RMa
	350
	0.8
	0.25
	1.15
	5.2
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Fig. 1 Link performance in ITU scenarios (NLoS only)
[image: image2.png]CDF

08
08
07
08
05
04
03
02
01

It

1

i

coF

08
08
07
08
05
04
03
02
01

0 s 10 15 w2
Uplink wideband SNR per antenna (dB)

0
5

0 s o s 1w 15
Uplink wideband SNR per antenna (dB)
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Fig. 2 Uplink wideband SINR in ITU scenarios
4 Conclusion
This contribution evaluates the mobility of LTE FDD Rel. 8 systems in ITU deployment scenarios, referring to the mobility evaluation methodology from ITU. The evaluation shows that the normalized bitrates exceed the mobility requirements in all the ITU test environments significantly, which proves again that LTE is a well designed system.
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