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Discussion
1 Introduction

This paper includes 2 ms E-DCH into earlier case of coverage comparison between RACH and E-DCH data transmission capabilities presented in [1]. 2 ms E-DCH link level results are analysed only when PDU size is 320 bits.
2
Simulation results
PDU size 320 bits:

This case analyses the performance when PDU having size of 320 bits is sent. Ten different methods, RACH with 10 and 20 ms TTI, 2 and 10 ms E-DCH with 1-4 transmissions, are used. If one considers 10 % BLER, from Figure 1 it can be obtained that RACH with 20 ms TTI outperforms RACH 10 ms by 2.5 dB in received Ec/No. The effect comes from longer interleaving period and processing gain. On the other hand, delay has been doubled. 10 ms E-DCH with one transmission has almost one dB better performance than RACH with 20 ms whereas 2 ms E-DCH with one transmission around five dB worse performance than RACH with 20 ms. In addition, the bitrate is double with 10 ms E-DCH and ten-fold with 2 ms E-DCH when compared to RACH. With the use of HARQ, the difference between 10 ms E-DCH and RACH increases up to 4.5 dB if 4 transmissions are assumed on E-DCH. On the other hand, bitrate is decreased by a factor of four for 10 ms E-DCH. One can also notice that 2 ms E-DCH with 4 transmissions have almost same coverage as 20 ms RACH and 10 ms E-DCH with one transmission but now bitrate is 5/4 times 10 ms E-DCH bitrate and 5/2 times 20 ms RACH bitrate. But clear difference in coverage can be seen if one compares 10 E-DCH and 2 ms E-DCH if both uses same amount of transmissions which is about 5.5 dB. The results with high transmission counts are too optimistic because E-DPCCH is modeled as error-free and E-DPCCH power is not optimized for different transmission numbers. 
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Figure 1 BLER vs. received Ec/No when RLC PDU size is 320 bits.
Table 2 Main parameters
	
	RAC
	E-DCH

	Channel model
	Vehicular A modified, 5 taps: {0dB 0ns, -2.4 dB 260 ns, -6.5 dB 520 ns, -9.4 dB 780 ns, -12.7 dB 1040 ns}

	Velocity
	3 km/h

	TTI [ms]
	10 & 20
	10 & 2

	PDU size [bits]
	320
	320

	SF
	32
	32 & 8

	Rate matching
	Repetition
	Repetition & puncturing

	Channel coder
	Convolutional
	Turbo

	Code rate
	½
	1/3

	CRC bits
	16
	24

	Power control
	No
	Yes

	Power control error
	N/A
	4 %

	E-DPCCH modelling
	N/A
	Error free detection


3
Conclusions
Above simulations compare RACH and E-DCH data transmissions by looking at BLER as a function of received Ec/No. The results indicate clearly that 10 ms E-DCH in one cell outperforms RACH data transmission from coverage point of view when looking at BLER level of 10 %. 2 ms E-DCH could be used if UE is not in cell edge. Still if one transmits one packet with 2 ms E-DCH using four transmissions it takes approximately 50 ms. In that same time 10 ms TTI can be used with two transmissions having 4 dB gain over the 2 ms TTI case.
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