Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting #57bis
 R1-092581
Los Angeles, CA, USA, 29th June – 3rd July, 2009

Source: 
Nokia, Nokia Siemens Networks
Title:
ITU VoIP Results
Agenda item:
15.7
Document for: Discussion
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]. Besides, additional modeling and assumptions for different ITU deployment scenarios were discussed in [3]. During the email reflector [4], coupling loss and downlink wideband SINR distribution were calibrated.

Based on all of these preconditions, we present results for FDD and TDD VoIP capacity with both dynamic scheduling and SPS scheduling.

2
Modeling and Assumptions for VoIP Evaluation
The VoIP capacity is presented for the following ITU-R deployment scenarios: RMa, UMa, UMi and InH (see [1] and [2] for further details for the deployment parameterizations). 
Summary of the main simulation assumptions for VoIP evaluation are given in Table 1, and the main uplink (UL) and downlink (DL) specific simulation parameters are listed in the Table 2 and Table 3, respectively. 
The performance evaluation is conducted with a quasi-static system level simulator. The simulated network is composed of 19 sites amount of sectors per site depending on the deployment scenario. For DL direction VoIP users are uniformly distributed in the sector(s) of the center cell, and the surrounding cells generate interference with full load. In UL direction VoIP users are randomly distributed in the whole simulated network area. PDSCH resource allocation for VoIP traffic utilizes adaptive transmission bandwidth (ATB) for both UL and DL directions; in UL direction ATB relies on the coupling loss information of an user whereas in DL direction CQI reports of an user are used to derive the proper size of the resource allocation of a scheduled user. Both fully dynamic packet scheduling and semi-persistent packet scheduling (SPS) methods are used. Realistic modeling for the transmission/reception of the DL/UL scheduling grants is used. For UL also the results with unlimited PDCCH capacity for UL scheduling grants is presented. Furthermore, it is emphasized that in order to reduce PDCCH resource consumption due to UL scheduling grants, VoIP users in UL will use non-adaptive HARQ as much as possible. If utilization of non-adaptive HARQ is not feasible, adaptive HARQ scheduled by PDCCH is used.
Table 1 General Simulation Assumptions for VoIP Evaluation
	Parameter
	Assumption

	Scenarios
	Refer to [1] and [2]

	Duplex Method
	FDD and TDD

	Used bandwidth
	5 MHz

	TDD Configuration
	Configuration1: 2DL:1ST:2UL; Special subframe configuration: 12 symbols for DwPTS, 1 symbol for GP and 1 symbol for UpPTS

	Used bandwidth
	5 MHz

	Cellular layout
	Hexagonal grid, 19 sites, 3 cells per site (wrap‑around used for UL)

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
	
[image: image1.wmf](

)

2

3

min12,

m

dB

AA

q

q

q

=-

éù

æö

êú

ç÷

èø

êú

ëû

 

[image: image2.wmf]3

dB

q

= 70 degrees,  Am = 20 dB

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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	Definition of VoIP capacity
	Maximum number of users per sector, that can be supported without exceeding 5% outage. User is in outage if at least 2 % of the packets are lost (either discarded or erroneous) during the call.

	One-way delay
	50 ms

	Used codec
	AMR 12.2

	Size of the packet
	VoIP : 41 bytes including all overhead

SID : 15 bytes including all overhead

	Call length
	20 seconds

	Talk-spurt length
	Random variable of negative exponential distribution with mean value of 2.0 seconds


Table 2 Main UL related simulation parameters
	Parameter
	Assumption

	UE distribution
	Users dropped uniformly in entire network

	Inter-cell Interference Modelling
	Explicit modelling

	Antenna configuration
	1 Tx × 2 Rx antenna ports and 1 Tx × 4 Rx antenna ports

	Adaptive Transmission Bandwidth (ATB)
	Enabled

	Scheduler
	Dynamic scheduling with RR + SPS

	PDCCH Modelling for UL grants
	Realistic; 10 CCEs reserved for UL scheduling grants in normal sub-frame, 6 CCEs in special subframe

	HARQ Combination
	HARQ-IR

	Number of MCS candidates
	10

	Channel estimation 
	Realistic

	Receiver algorithm
	MMSE

	Uplink Power Control
	Optimal P0 was used for each Scenario, alpha=1.0

	Uplink Control Channel Overhead
	4 PRBs for 10MHz BW


Table 3 Main DL related parameters
	Parameter
	Assumption

	UE distribution
	Users dropped uniformly in the sectors of the center cell

	Inter-cell Interference Modelling
	Explicit modelling

	Antenna configuration
	4 Tx x 2 Rx antenna ports with 3GPP Rel08 SU-MIMO closed loop rank-1 precoding

	DL L1/L2 control overhead
	4 (3) OFDM symbols including pilot overhead in normal (special) sub-frame 

	Scheduler
	Dynamic (optimized for VoIP traffic) + SPS 

	Packet bundling
	Can be used for dynamic PS (up to 2 packets could be bundled together)

	CQI settings
	3 PRB CQI block size, Zero mean i.i.d Gaussian error with 1 dB std, 5 ms measurement window, 2 ms reporting delay

	PMI granularity
	3 PRBs

	PDCCH Modelling for DL scheduling grants
	Realistic; 10 CCEs reserved for DL scheduling grants in normal sub-frame, 6 CCEs in special subframe

	HARQ
	Asynchronous adaptive HARQ with chase combining; number of HARQ processes 8 for FDD, 7 for TDD

	Number of MCS candidates
	26

	Channel estimation 
	Realistic

	Receiver algorithm
	2-antenna with MRC combining


* For this preliminary results, ITU simplified channel model is used for simplicity.
3
VoIP Performance Results
A summary of the VoIP capacity for FDD and TDD is presented in Table 4 and Table 5 respectively. When FDD is used, both schedulers are able to meet the minimum requirements for both UL and DL directions. Since there is no VoIP capacity target defined for LTE TDD explicitly, we just list the TDD results for discussion purpose. Regarding FDD results, it is emphasized, that further improvement of the performance may be possible via optimization of the used Tx diversity scheme to match the actual environment and by increasing the number of HARQ re-transmissions from 3 to 6.
Table 4 VoIP Results for FDD
	Scenarios
	Uplink
	Downlink
	Required Capacity

(VoIP users/MHz)

	
	Dynamic
	SPS
	Dynamic
	SPS
	

	
	W/O PDCCH Limitation
	W PDCCH Limitation
	W/O PDCCH Limitation
	W PDCCH Limitation
	W PDCCH Limitation
	W PDCCH Limitation

	

	
	1x2
	1x4
	1x2
	1x4
	1x2
	1x4
	1x2
	1x4
	4x2
	4x2
	

	RMa
	77
	106
	51
	52
	66
	98
	63
	94
	90
	100
	30

	UMa
	73
	100
	47
	48
	60
	90
	55
	85
	61
	70
	40

	UMi
	59
	100
	46
	50
	51
	93
	50
	90
	110
	105
	40

	InH
	134
	150
	69
	69
	128
	145
	128
	145
	121
	150
	50


Table 5 VoIP Results for TDD (Configuration1)
	Scenarios
	Uplink
	Downlink

	
	Dynamic
	SPS
	Dynamic
	SPS

	
	W/O PDCCH Limitation
	W PDCCH Limitation
	W/O PDCCH Limitation
	W PDCCH Limitation
	W PDCCH Limitation
	W PDCCH Limitation

	
	1x2
	1x2
	1x2
	1x2
	4x2
	4x2

	RMa
	29
	24
	18
	18
	50
	60

	UMa
	30
	21
	19
	19
	39
	45

	UMi
	22
	20
	20
	20
	57
	62

	InH
	54
	35
	50
	49
	61
	88


4
Conclusion

In this paper we have presented FDD and TDD VoIP capacity results for the ITU-R deployment scenarios, both with dynamic scheduling and SPS scheduling. The results shows that in all four ITU scenarios (RMa, UMa, UMi and InH), joint uplink/downlink VoIP capacity is exceeding the required ITU-R minimum performance requirements. It is emphasized that the minimum ITU-R performance requirements are met with basic Rel-8 functionality. 
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