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A.4.1.2.3
Performance with TFC Control in Fading Channels

In these simulations, the following assumptions are made regarding the DCCH. 

· DCCH is present 20% of the time for each UE

· When present, DCCH is transmitted at 3.4 kbps with 40ms TTI

· The associated TF contains 148 information bits in accordance with 3GPP TS 34.108

· Every 40ms, a decision on the presence or absence of DCCH is made for every UE

Two sets of link level curves are generated for traffic (DTCH), with appropriate rate matching simulating the presence or absence of DCCH. 

The TF for DTCH and the corresponding beta factors are listed in Table A.4.1.1.3.1.

Table A.4.1.2.3.1 TF and the corresponding beta factors

	TF 
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	8 kbps
	1/15
	1/15 

	16 kbps
	4/15
	5/15 

	32 kbps
	7/15
	11/15

	64 kbps
	4/15
	9/15

	128 kbps
	4/15
	13/15

	256 kbps
	2/15
	9/15

	384 kbps
	2/15
	11/15


The following figures present the system performance in mixed fading channels, with TFC control, in terms of average cell throughput, throughput per user, packet call throughput per user and packet call delay.

The system performance is obtained for the channel mix of PA3 30%, PB3 30%, VA30 20% and VA120 20%. The traffic model is a mix of FTP, Near Real Time Video and Gaming users. Two cases are considered: 

· 12 users per cell (4 FTP, 4 Video, 4 Gaming) and 

· 24 users per cell (8 FTP, 8 Video, 8 Gaming)

Considered scheduler algorithms are Round Robin, Proportional Fair (PF) and long-term downlink signal-to-interference-noise ratio (DL SINR) based. Scheduler related assumptions are given in R1-031004. 

Figure A.4.1.2.3.1 and Figure A.4.1.2.3.2 represent the average system throughput and the average RoT, respectively, as a function of the number of users per cell. As the number of users increases, the average RoT remains almost the same, while the average cell throughput decreases because the part of the resources taken by pilots is increased. For the same average RoT, DL SINR scheduling provides the highest throughput by prioritizing the users close to the cell center (which typically have higher long-term average SINR, and inject less interference into the network, than those at the cell boundary). The cumulative density function (CDF) of user throughputs normalized by the average throughput per user is used to represent the fairness. The fairness curve, given in Figure A.4.1.2.3.3, shows that the DL SINR scheduler is unfair and PF scheduler provides the best fairness.

Figure A.4.1.2.3.4, Figure A.4.1.2.3.5, Figure A.4.1.2.3.6 and Figure A.4.1.2.3.7 show the scatter plot of the throughputs of the users and packet call throughputs, for PF and DL SINR scheduling, respectively, for 12 users per cell, as a function of the best link path loss. Packet call throughput is defined as the ratio of the number of correctly received bits and the packet call delay. Packet call delay is the time between two consecutive reading periods. For Gaming users, packet call delay represents the time of a gaming session that includes the time during which the packets are generated (active period), and the time needed for transmission of the data packets accumulated during the active period. For FTP users, packet call delay is the time needed for an FTP file upload. The average transmission rate is smaller that is the maximum rate determined by the traffic parameters because the limited available resources are shared. DL SINR scheduling provides more throughput to the users with lower path loss, and starves the users with high path loss (that get only the autonomous rate), compared to the PF scheduling.

Packet call delays are shown in Figure A.4.1.2.3.8 and Figure A.4.1.2.3.9, for PF and DL SINR scheduling, respectively, for 12 users per cell. The packet call delay is shown for FTP and Gaming users only, since the packet call delay for Video users is not specifically defined and is actually equivalent to the simulation duration. From the figures it can be seen that the packet call delay increases at higher path losses. The saturation at around 200 s is due to the limited simulation time, and suggests that those users have not finished their packet call during the simulation time. 

Average cell throughput as a function of average RoT is shown in Figure A.4.1.2.3.10. For more available uplink resources (higher target RoT), throughput increases. DL SINR scheduler consistently overperforms the Round Robin and PF scheduler, at the expense of fairness.

Figure A.4.1.2.3.11 and Figure A.4.1.2.3.12 show the RoT CDF for 12 users in the system, for PF and DL SINR scheduling, respectively. RoT samples are the averages over 3 slots (2 ms). Different curves correspond to different average RoT.
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Figure A.4.1.2.3.1: Average cell throughput as a function of number of users per cell
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Figure A.4.1.2.3.2: Average RoT as a function of number of users per cell
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Figure A.4.1.2.3.3: Fairness curve - CDF of the normalized throughput per user
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Figure A.4.1.2.3.4: Average user throughput as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with Proportional Fair scheduler
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Figure A.4.1.2.3.5: Average user throughput as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with DL SINR scheduler
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Figure A.4.1.2.3.6: Average packet call throughput as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with Proportional Fair scheduler
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Figure A.4.1.2.3.7: Average packet call throughput as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with DL SINR scheduler
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Figure A.4.1.2.3.8: Average packet call delay as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with Proportional Fair scheduler
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Figure A.4.1.2.3.9: Average packet call delay as a function of the best link path loss for the system with 12 users per cell (4 FTP, 4 Video, 4 Gaming) with DL SINR scheduler
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Figure A.4.1.2.3.10: Average cell throughput as a function of average RoT
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Figure A.4.1.2.3.11: RoT CDF for 12 users in the system, Proportional Fair scheduling and different target RoT
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Figure A.4.1.2.3.12: RoT CDF for 12 users in the system, DL SINR scheduling and different target RoT
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