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1.  Introduction
This paper presents the preliminary simulation results based on the model described in [1].
2. Discussion
The following parameters were assumed for the handover related messages:
· Measurement Report:
TBS = 224 bits, R = 0.47

· HO Command:
TBS = 448 bits, R = 0.29
· HO Complete:
TBS = 96 bits, R = 0.47

The size of the HO Command is larger than some of the suggested values from other companies. However, this is the typical size in case SPS is configured for VoIP. Since mobility performance is the most critical in case of VoIP, this size was considered.

Table 1 shows the frequency of failure/ successful mobility events. Moreover, Fig.1 shows the interruption time distribution.
Table 1  Failure/ successful mobility event frequency.
	Performance measure
	ISD = 3,000 m
350 km/h
	ISD = 500 m
120 km/h

	
	single cell preparation
	multi cell preparation
	single cell preparation
	multi cell preparation

	Measurement Report transmission failure rate [/s]
	0.0557 
	0.0557 
	0.0640 
	0.0637 

	HO Command transmission failure rate [/s]
	0.0016 
	0.0016 
	0.0133 
	0.0141 

	HO Complete transmission failure rate [/s]
	0.0007 
	0.0006 
	0.0002 
	0.0002 

	RLF detection frequency [/s]
	0.0350 
	0.0350 
	0.0558 
	0.0549 

	Re-establishment (success) frequency [/s]
	0.0207 
	0.0207 
	0.0245 
	0.0286 

	NAS recovery (success) frequency [/s]
	0.0726 
	0.0725 
	0.1087 
	0.1043 

	HO (success) frequency [/s]
	0.0272 
	0.0272 
	0.0237 
	0.0236 
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Fig.1  Interruption time distribution.
From Table 1, the frequency of RLF detection is higher than successful handover frequency. Moreover, NAS recovery occurs more than twice of successful handover. The amount of successful NAS recovery is higher than successful re-establishment, indicating that re-establishment is often unsuccessful, even when multi-cell preparation (preparation of all the cells under the target eNB) is applied. The main cause of failure seems to be transmission failure of Measurement Reports. The RLF detection frequency is also high, implying that RLF frequently occurs even before a Measurement Report is triggered.
From Fig.1, it can be observed that for about 60-70% of the cases, the interruption time is longer than 1 s. This is due to frequent occurrence of NAS recovery. Such a long interruption time is expected to severely impact e.g., TCP/IP throughput, and is critical in case of VoIP. Only for 15-25% of the cases the interruption time is less than 500 ms.

Since a hysteresis of 3 dB and time-to-trigger of 640 ms were used in the model [1] for triggering Measurement Reports, one might argue that the setting was too pessimistic for 350 km/h. However, in practice, it is difficult to configure optimised parameter values per UE depending on the UE speed, since accurate speed detection by the eNB is difficult, and hence, typically the network has to be configured with rather conservative parameter values considering existence of various UEs having various speeds.
3. Conclusions
Preliminary simulation results were presented for LTE Rel-8 mobility performance. Although the results shown here are only preliminary, the results clearly indicate that some enhancement is necessary in Rel-9. NTT DOCOMO is willing to further analyse the mobility performance of LTE Rel-8, and investigate whether some enhancement is necessary.
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