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1
Introduction
The guideline for evaluation of radio interface technologies for IMT-Advanced has been defined in [1] and the requirement for VoIP capacity is given in [2]. Additional modeling and assumptions for different ITU deployment scenarios were discussed in [3]. In a discussion on the email reflector [4], coupling loss and downlink wideband SINR distribution were calibrated.

Based on all these preconditions, preliminary results for FDD uplink VoIP capacity with dynamic scheduling in the ITU-R test environments RMa, UMa, UMi and InH are presented in this contribution. The focus is on uplink since it is usually the limiting link for the VoIP capacity.

2
Modeling and Assumptions for VoIP Evaluation
The main assumptions for the VoIP evaluation are summarized in Table 1. VoIP users are randomly distributed in whole system and load balance is used among sectors. Adaptive transmission bandwidth (ATB) is used for all users in terms of coupling loss information, i.e. VoIP users are divided into several groups according to their coupling loss information, and different transmission bandwidths are used for each group. Dynamic scheduling is mainly used where the retransmissions have the highest priority and VoIP user group with larger bandwidth has higher priority than those with smaller bandwidth. Within each group random scheduling is used.
Realistic downlink control channel modeling is included in the evaluation, in which the number CCEs used for downlink control channel for each VoIP user is determined as a function of the downlink wideband SINR (‘geometry’). The results with and without downlink control channel limitations are presented in the next section. Non-adaptive HARQ is used as much as much as possible in order to minimize the use of downlink control channel resources. 
Table 1 Main Assumption for Uplink VoIP Evaluation
	Parameter
	Assumption

	Scenarios
	Refer to [1] and [2]

	Duplex Method
	FDD

	Cellular layout
	Hexagonal grid, 19 sites, 3 cells per site, wrap‑around

	Channel model
	ITU simplified channel model *

	UE distribution
	Users dropped uniformly in entire cell

	Inter-cell Interference Modelling
	Explicit modelling

	Antenna configuration
	1 tx × 2 rx antenna ports

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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	Adaptive Transmission Bandwidth (ATB)
	Enabled

	Scheduler
	Dynamic scheduling with RR;

	PDCCH Modelling
	Realistic; Consumed CCEs number is according to geometry

	HARQ Combination
	HARQ-IR

	Number of MCS candidates
	10

	Channel estimation 
	Ideal Estimation

	Receiver algorithm
	MMSE

	Uplink Power Control
	P0=-103dBm, alpha=1.0

	Uplink Control Channel Overhead
	4 PRBs for 10MHz BW

	Evaluation method
	5% outage based on users having < 98% of its speech frames delivered successfully within 50 ms (PER<2%)


* For this preliminary results, ITU simplified channel model is used (CDL).
3
VoIP Requirements in IMT-Advanced and Evaluation Results

A summary of the IMT-Advanced requirements for VoIP capacity and preliminary result is presented in Table 2. It is observed that the results for all four scenarios are above the targets, even when control channel limitations are included.
Table 2 IMT-A Requirements and Preliminary Results for Uplink VoIP Capacity
	Scenarios
	IMT-A Requirement (users/sector/MHz)
	Dynamic Scheduling
	Gain over target

	
	
	Without PDCCH Limitation
	With PDCCH Limitation
	

	RMa
	30
	60
	51
	100% / 70%

	UMa
	40
	58
	47
	45% / 17.5%

	UMi
	40
	55
	49
	37.5% / 22.5%

	InH
	50
	72
	68
	44% / 36%


4
Conclusion

This paper provided preliminary results for uplink VoIP capacity using dynamic scheduling and with and without downlink control channel limitations. These preliminary results show that the LTE Rel-8 uplink VoIP capacity exceeds requirements in the all of the ITU-R test environments RMa, UMa, UMi and InH. Hence, the ITU-R requirements on VoIP capacity seem to be fulfilled with basic Rel-8 functionality and introduction of additional radio interface technologies are not needed for VoIP services.
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