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8.1.2.2.3
Initial Downlink VoIP Evaluation

Error! Reference source not found. and Error! Reference source not found.  summarize the DL SIMO VoIP capacity for E-UTRA with both AMR 12.2 Kbps and AMR 7.95 Kbps vocoders.  Two operation modes are considered: control mode where shared data control channel (SDCCH) is needed for scheduling and SDCCH less operation mode where no SDCCH is needed for scheduling.  The voice activity factor is 0.4.  A simple round-robin scheduler is used. Channel sensitive or delay sensitive scheduler is not considered.  A packet will be dropped if its latency is more than 100ms.  Fixed packet format is used in the simulation and the transmit power of voice packet is power controlled by CQI. The CQI feedback rate is once per 20ms and the TTI length is 1ms.   The simulation assumes 4% pilot overhead and 10% other overheads including BCH, power control bits and etc. Realistic channel estimator is used in the simulation. 
Table 8.1.2.2.3-1 Downlink SIMO VoIP capacity for E-UTRA (AMR 12.2 Kbps)(R1-062046)
	Case
	Bandwidth
(MHz)
	Site to site distance

(m)
	Speed

(kph)
	Number of  UEs at 5% system outage

AMR 12.2 Kbps

	
	
	
	
	Control Mode
	SDCCH Less operation

	1
	5
	500
	3
	383
	468

	2
	5
	500
	30
	383
	486


Table 8.1.2.2.3-2 Downlink SIMO VoIP capacity for E-UTRA (AMR 7.95 Kbps)(R1-062046)
	Case
	Bandwidth
(MHz)
	Site to site distance

(m)
	Speed

(kph)
	Number of  UEs at 5% system outage

AMR 7.95 Kbps

	
	
	
	
	Control Mode
	SDCCH Less operation

	1
	5
	500
	3
	297
	342

	2
	5
	500
	30
	306
	364


10.1.1.3.3 VoIP Capacity

The results presented in Table 10.1.1.3.3-1 are based on the case 1 defined in Table A.2.1.1-1. SC-FDMA results are compared to Rel-99 WCDMA. Relative to [3GPP TR 25.896], WCDMA reference results are reduced due to different simulation scenario. The main contributor to the reduction in voice capacity for a given rise-over-thermal is shorter site-to-site distance (0.5 km vs. 2.8 km). In addition, all system traffic consists of PB3 channel model.  SC-FDMA VoIP is run in circuit-like mode. ROHC and other overhead are included so that the total VoIP frame size is equal to 333 bits. A set of time-frequency slots (750 kHz band) is assigned to each UE at the beginning and the assignment remains static through out the simulation. The results are presented for a range of interference-over-thermal values. 

The results from Table A.2.1.1-1. indicate that even for moderate interference-over-thermal values, SC-FDMA uplink offers well over 100% improvement over Rel-99 WCDMA. The delay for Rel-99 WCDMA voice is equal to TTI duration of 20 ms. In case of SC-FDMA, due to HARQ, the delay is variable. In Figure 10.1.1.3.3-1 we illustrate the cumulative distribution function for the 98% delay per UE. The goal is to keep delay below 100 ms.

	RoT [dB] (Rel-99)
	# UEs (Rel-99)
	IoT [dB] (E-UTRA)
	# UEs (E-UTRA)

	5.2
	50
	1.77
	72

	
	
	2.78
	108

	
	
	4.33
	144


Table 10.1.1.3.3-1: E-UTRA VoIP and Rel-99 WCDMA voice capacity comparison, 5 MHz, 2Rx
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Figure 10.1.1.3.3-1: 5 MHz, TU 3 km/h
10.1.1.3.3.1 Semi static scheduling

The results presented in Table 10.1.1.3.3.1-1 are based on the case 1 and semi static scheduling for full rate frames. SID frames are individually scheduled. Other assumptions are the same as for circuit-like mode. 
The presented results indicate that the downlink overhead is small, since on average less than 1 grant is sent every 2 TTIs even though each SID frame is individually scheduled. System capacity is improved approximatelly 60% when compared to circuit-switch mode. In Figure 10.1.1.3.3.1-1 we illustrate the cumulative distribution function for the 98% delay per UE. 

	IoT [dB]
	# grants per TTI
	# UEs

	4.40
	0.52
	216

	4.51
	0.53
	228

	4.82
	0.49
	240


Table 10.1.1.3.3.1-1: E-UTRA VoIP voice capacity – semi static scheduling, 5 MHz, 2Rx
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Figure 10.1.1.3.3.1-1: 5 MHz, TU 3 km/h
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