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1 Introduction
During the recent two meetings, RAN1 has discussed mobility performance of release 8. During the last meeting the contribution [1] was treated, the contribution showed that handover procedure is working well in the studied scenarios, among the areas treat was a high speed train scenario. The high speed train is also one of the identified areas to study in the TP for a TR on mobility [2]. In this contribution the high speed train scenario is studied in a more detailed level. 
2 Simulation assumption
Simulations are done according to parameters defined in [3]. In addition all of the RRC, RLC, MAC and physical layer processing are considered in the simulator, including RRC signalling, RLC ARQ and HARQ schemes. Namely, all of the RRC involved messages, i.e. measurement reports, HO command and HO confirm are implemented. In addition, the transmission via RACH is taken into account. The associated L1 control signalling is implemented. Impacts from errors on UL/DL assignments transmitted on PDCCH, errors on HARQ feedback on PUCCH and PHICH and errors on PCFICH are also considered. In addition, the X2 latency, the processing delays within the serving, target eNB as well as delay for processing RRC messages at the UE are taken into account. In addition, the delay it takes for the UE to update its lower layers so as to be able to transmit on the RACH of the target cell is also added.

The main performance criterion is the handover failure rate. A handover is considered failed when either i) the transmission of one HO-involved RRC message exceeds a predefined maximum delay or ii) RACH in the target cell is not successful after N attempts. In simulations presented below, the maximum allowed delay per RRC message is set to 280 msec, accounting for 4-5 RLC retransmissions. N is set to 4. The failure upon transmission of the measurement report is also considered as a handover failure. No RLF recovery mechanism is implemented.
The network consists of 21 cells with a constant number of users. The typical urban propagation environment is used. All users have VoIP sessions throughout the simulation. Users are moving at random directions with fixed speed. The network deployment and VoIP traffic model are the ones described in [3].

The scheduler allocates UEs in a round robin way. When RRC signalling and VoIP traffic exist in a UE’s buffer, RRC traffic is prioritized over VoIP.

Main simulation parameters are listed in Annex A.

3 Simulation results
The simulation results are presented in  REF _Ref224739288 \h 
 \* MERGEFORMAT . Two different cell radii (288 m and 1000m) are simulated together with a load in the cell of 40 VoIP UEs per cell. The high speed train velocity is 250 km/h.
For the cell radius of 288 meters no HO failure is observed. However for the cell radius of 1000 meters a HO failure rate of 1.6% is identified. It can be seen that the large cell size is not a reason for HO failures to an unacceptable level. Moreover, with the addition of RLF recovery, these values are expected to decrease considerably.

	Cell radius (m)
	HO failure rate (%)

	288
	0

	1000
	1.6


Table 1: UE HO failure rate for high speed train with 40 VoIP UEs/cell
4 Conclusion

In this contribution mobility performance for high speed train scenario for LTE release 8 is evaluated. From the simulation results above it can be seen that the handover procedure is working well for a high speed train scenario. 
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6 Annex A: Simulation parameters
	Feature/Parameter
	
	Value/Description

	Bandwidth
	
	5 MHz

	Duplexing
	
	FDD

	3GPP Macro Cell Scenario
	Cell layout
	21 sectors/7 BSs

	
	Minimum distance between UE and cell site
	30 m

	
	Antenna pattern
	75-degree sectored beam

	Shadowing correlation between cells/sectors
	
	0.5 / 1.0

	Multipath delay profile
	
	Typical Urban

	Cell Radius
	
	288 and 1000 m

	Number of UEs per cell
	
	40

	Traffic model
	
	VoIP

	UE Speed
	
	250 km/h

	RSRP Measurement
	Measurement period
	66.67 ms

	
	Sliding window size 
	3 samples

	L3 Filter Coefficient
	
	K = 4

	Receiver diversity
	
	2RX MRC

	X2 Latency & eNB processing
	
	50 ms

	RRC Processing Delay
	
	20 ms

	UE processors switching time
	
	20 ms

	HO message sizes
	
	Measurement report: 184 bits; HO command: 288 bits; 
HO confirm message: 112 bits

	Simulation Time
	
	30 sec
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