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1. Introduction
In this contribution, we assess the VoIP performance (UL&DL) as part of IMT-Advanced performance verification. The ITU scenarios chosen for the evaluations of the IMT-A include indoor hotspot, urban microcellular, urban macro-cell, and rural macro-cell. 
The LTE R8 is expected to fulfil the requirements [2] in all ITU scenarios, and results with the LTE R8 feature to attempt to fulfil these are presented. IMT-Advanced requirements are listed in section 2. Detailed models and assumptions are provided in section 3. Section 4 provides evaluations results on the VoIP capacity for IMT-Advanced with configuration 1x4 antennas for UL and 4x2 for DL, which shows that LTE can satisfy the IMT-Advanced VoIP capacity requirement in all the four ITU selected scenarios.
2. Models and assumptions
To maximize the number of supportable VoIP users and reduce the overhead at the same time, the semi-persistent scheduler has been implemented, with VoIP traffic model and parameters configurations which can be found in reference [2]. Something needing to be specified is listed fellow:
Table 1. LTE-specific system Models and assumptions
	Parameter
	Assumption

	Duplex method 
	FDD

	Bandwidth
	5M (25 PRBs)

	Scheduler
	semi-persistent scheduling

	Antenna configuration at BS
	4 co-polarized antennas, with 0.5 lambda spacing

	Antenna configuration at MS
	DL: 2 co-polarized antennas, with 0.5 lambda spacing

UL: single antenna element

	Downlink antennas configuration 
	4x2 SU-MIMO

	Uplink antennas configuration
	1x4 SIMO

	Receiver type
	MMSE

	Uplink Power control
	Combined Open loop and closed loop, as in TS36.213. 

	HARQ scheme
	HARQ-CC, re-transmission times is limited by 50ms latency requirement.

DL maximum 5 retransmissions

UL maximum 4 retransmissions

	Channel estimation
	Ideal in the receiver performance

	Feedback channel errors
	Error-free. 

	Overhead consumptions 
	DL overhead:  3 symbols for DL CCHs, Antenna Port 0~3 CRS

UL overhead: 6 PRBs for PUCCH (ACK/NAK, CQI, PMI), 2 symbols DMRSs per subframe


3. The IMT-Advanced Requirements and numerical result
At the radio communication study groups meeting in Korea on 5 August 2008, a summary of the IMT-Advanced requirements for VoIP capacity was presented in [1] for antenna configuration of 4x2 in the downlink and 2x4 in the uplink, which are aligned with capacity definition as the number of users in the cell when more than 98% of the users have packet loss probability less than 2%. 
The simulation results for VoIP capacity and the IMT-Advanced requirements are presented in Table 2.

Table 2 – VoIP capacity requirement in IMT-A and the simulation results
	Test environment
	Min requirement in IMT-A (Active users/sector/MHz)
	Simulation result (Active users/sector/MHz)

	Indoor
	50
	110(UL = 110; DL = 144 )

	Microcellular
	40
	71(UL = 95; DL = 71)

	Base coverage urban
	40
	70 (UL > 85; DL = 70)

	High speed
	30
	90(UL > 90; DL = 90)


4. Conclusion

The VoIP capacity over LTE according to [2] has been evaluated and presented. From the above table, it’s shown that the VoIP capacity of LTE (R8) by far exceed the requirement in [1]. Accordingly, it is suggested that no additional LTE-A features are needed in the ITU evaluation.
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