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1 Introduction

In Release-99, at each radio frame boundary the UE MAC selects a TFC from its TFCS to be used for uplink transmission. In a system without TFC control, UEs would normally transmit at the highest supportable rate, determined by the buffer size and power. This may lead to overloading and outages, with slow recovery, or to the reduced coverage.

In this document, we show that a sytem where only TFC selection, without TFC control is used, suffers from the high rise-over-thermal noise (RoT) and decreased cell coverage.

2 System Setup

In Release-99, the UE MAC selects a TFC from its TFCS. The TFC is selected based on the UE buffer, currently available transmission power, available TFCS and the UE’s capabilities. The system performances are obtained under the following assumptions:

· Channel model is AWGN

· Traffic model: Full Buffer

· Maximum data rate is 384 kbps [1]

· TTI: 10ms [1]

· 19 Node, 3-cell wrap-around layout

· Simulation duration: 200 s

· Additional warm-up time, during which statistic is not collected: 10 s

3 Performance

The following figures present the system performance in terms of average Rot, average cell throughput and throughput per user.

Figure 1 and Figure 2 demonstrate the average system throughput and average RoT, respectively, as a function of the number of users per cell. As we can see, when the number of users increases, the throughput and the RoT increase. For 10 users per cell, RoT gets as high as 18 dB while the cell throughput is 2Mbps. When there are 15 users per cell, Rot jumps to 23dB although the cell throughput almost remains the same. This is actually due to the reason that DPCCH overhead constitutes a larger portion of Rot.

Figure 3 shows the scatter plot of the throughputs of the users, for 5, 10 and 15 users per cell, respectively, as the function of the best downlink path loss. It can be seen that as the number of users increases, the cell coverage decreases, and the best link path loss of the users with reasonable supportable rate drops almost 20 dB going from 5 to 15 user case.
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Figure 1: Average RoT as a function of number of users per cell
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Figure 2: Average cell throughput as a function of number of users per cell
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Figure 3: Average user throughput as a function of the best downlink path loss

4  Conclusions

In this document, we presented the system performance in AWGN with Full Buffer when there is no TFC control. It is shown that as the number of users increases, the RoT increases and the cell coverage is decreased. When the number of users is large enough, the Rot increases although the cell throuphput remains almost the same. These detrimental effects will be even more pronounced for fading channels. 

We conclude that lack of TFC control leads to high RoT that may result in overloading and outages, with slow recovery, and reduced cell coverage.

We suggest the subset of the results presented in this document to be included in section 6 of [1].
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6  Appendix (Link Level Parameters)

The parameters (TFC and corresponding T/P) used in generating link short term link curves are given in Table 1 and the channel decoding is done by modelling the short-term FER piecewise linear in logarithm domain. The T/P is chosen based on the long term link curve where the DPCCH is maintained at -21dB.
	TFC 
	T/P 

	8 kbps
	0 dB

	16 kbps
	2 dB

	32 kbps
	4 dB

	64 kbps
	7 dB

	128 kbps
	10 dB

	256 kbps
	13 dB

	384 kbps
	15 dB


Table 1   Parameters used in generating link level curves










