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Discussion
1 Introduction
The performance of a subset of E-DCH data rates was shown in [1] with 2ms and 10ms TTI. In [1], we defined E-DPDCH as the physical channel that transports E-DCH data. The performance of the associated signaling, sent on E-DPCCH, was shown in [2] with 2ms and 10ms TTI. From [1] and [2], the following observations were made:

1. For the same delay and E-DCH data rate, 2ms TTI is more efficient than 10ms TTI.
2. For the set of E-DPCCH structures presented in [3] and simulated in [2], the E-DPCCH overhead is smaller with 10ms TTI than with 2ms TTI.

In this document, we analyze the results in [1] and [2] further, and compare the overall link efficiency considering both E-DPDCH and E-DPCCH together. 

2 Analysis
2.1 E-DPDCH
The performance of E-DPDCH in AWGN, PA3, PB3 and VA30 channels was simulated in [1]. It was seen that:

1. The optimal operating point range, determined by a range of E-DPDCH/DPCCH ratios, is a function of the channel model and data rate.

2. Since the outer loop was enabled in these simulations for a residual BLER of 1%, the DPCCH SNR corresponding to each E-DPCCH/DPCCH ratio is different.

3. We will concentrate our analysis on the scenario when the DPCCH SNR is -21 dB.

a. In the set of data rates considered in [1], the E-DPDCH/DPCCH ratio corresponding to a DPCCH SNR of -21 dB lies in the optimal range of ratios.

b. It was observed earlier in [4] that for higher data rates, this is not necessarily the case.

Table 1 outlines the operating points for 128 kbps, 256 kbps and 384 kbps for 2ms and 10ms TTI. These were selected by considering all channel models.

	Data Rate (kbps)
	E-DPDCH/DPCCH (dB)

	
	2ms TTI
	10ms TTI

	128
	11.0
	9.0

	256
	13.0
	12.0

	384
	14.0
	14.0


Table 1

E-DPDCH Operating Parameters – DPCCH SNR = -21 dB

The average Rx Ec/Nt corresponding to the above parameters is a function of the channel model. Note that for a given channel model, the average Rx Ec/Nt does not change much within +/- 3 dB of the optimal E-DPCCH/DPDCCH ratio.
The average Rx Ec/Nt (E-DPDCH + DPCCH) for PB3 channel is shown in Table 2.

	Data Rate (kbps)
	Average Rx Ec/Nt (dB)

	
	2ms TTI
	10ms TTI

	128
	-10.9
	-10.1

	256
	-8.1
	-7.5

	384
	-6.7
	-6.0


Table 2


Average Rx Ec/Nt – PB3 – DPCCH SNR = -21 dB

2.2 E-DPCCH
The performance of E-DPCCH in PA3, PB3, VA30 and VA120 channels was simulated in [2]. Considering the worst-case channel (VA120), the required E-DPCCH/DPCCH ratio is shown in Table 3.

	E-DPCCH
	E-DPCCH/DPCCH (dB)

	
	2ms TTI
	10ms TTI

	Explicit Mode
	1.0
	-9.0

	Split Mode
	N/A
	0.0


Table 3

E-DPCCH Operating Parameters – DPCCH SNR = -21 dB
2.3 E-DPDCH + E-DPCCH
Table 4 shows the combined Ec/Nt corresponding to different data rates on E-DPDCH and the associated overhead with E-DPDCH.

	Data Rate (kbps)
	Combined Ec/Nt (dB)

	
	2ms TTI
	10ms TTI

	
	
	Explicit Mode
	Split Mode

	128
	-10.4
	-10.1
	-9.8

	256
	-7.8
	-7.5
	-7.3

	384
	-6.5
	-6.0
	-5.9


Table 4

Combined Ec/Nt – PB3 
From Table 4, we make the following observations.
1. The combined Ec/Nt with 2ms TTI is lower than with 10ms TTI.
2. Explicit mode for 10ms TTI

a. Comparing Tables 2 and 4, it is seen that the difference in combined Ec/Nt between 2ms and 10ms TTI is diminished.

b. As the data rate increases, the combined Ec/Nt with 2ms TTI is progressively lower than with 10ms TTI ( the relative link efficiency of 2ms TTI increases as data rate increases.

3. Split Mode for 10ms TTI

a. The combined Ec/Nt with 2ms TTI is at least 0.5 dB lower than with 10ms TTI.

b. With split mode, IR might not be allowed for E-DPDCH ( the difference can get larger.
3 Conclusions
In this document, we compared the overall link efficiency associated with 2ms and 10ms TTI. It was seen that even after taking the E-DPCCH overhead into account, the average Rx Ec/Nt with 2ms TTI is lower than with 10ms TTI.

From the results in [1], one could choose not to operate at the most optimal set-point if L1 delay is deemed more critical ( E-DPDCH/DPCCH is higher. This leads to the following:

1. Simulation results in [1] indicate that for a higher E-DPDCH/DPCCH ratio, the average Rx Ec/Nt with 2ms TTI is further lower than with 10ms TTI.
2. The contribution of E-DPCCH overhead to the overall Ec/Nt is much lower.

a. Overall Ec/Nt is dominated by E-DPDCH.

Therefore, the performance difference further increases.
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