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1
Introduction
The proposal to link the E-DCH RV to CFN was first suggested in [1] and has been elaborated further in [2]. In [3][4][5], we analyzed the choice of RV relevant for performance of different code (data) rates.

Our observations were:

· For low code rates (eg. below ½), it is beneficial to use self-decodable RV

· For high code rates (eg. above ½), it is beneficial to use at least one non self-decodable transmission

As the code rate increases, the stand-alone transmission BLER increases significantly if the RV is not self decodable.

In this document, we will compare the performance of E-DCH, with the same number of redundancy versions, but with a different sequence.
· IR with two redundancy versions

· One self-decodable (Xrv = 0) and one non self-decodable (Xrv = 1)
· Sequence 1 = {0,1,0,1}

· Sequence 2 = {1,0,1,0}

2
Simulation Assumptions
In these simulations, E-DCH is mapped to a separate PhCH denoted E-DPDCH.

The modulation is fixed to 4xBPSK, with 2 OVSF codes used – C(2,1) with SF=2 and C(4,1) with SF=4. Therefore, ¾ of the OVSF code space is used up.

The beta factors are adjusted such that the energy per code symbol is the same after de-spreading. 

The rest of the simulation assumptions are outlined in Table 1.
	Parameter
	Value

	TTI
	2 ms

	Instantaneous Data Rate
	{2560, 4096} kbps

	Number of Transmissions
	4

	Xrv Sequences
	{0,1,0,1}

{1,0,1,0}

	Number of HARQ Processes
	5

	RV Inter-TTI
	5

	Instantaneous code rate
	0.44 – 2560 kbps

0.71 – 4096 kbps

	DPCCH Slot Format
	0

	E-TFICH
	Error Free

	Channel Estimation
	Enabled

	Inner Loop PC
	Enabled

	PC feedback delay
	1-slot

	PC BER
	4%

	Outer Loop PC
	Disabled
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for 2560 kbps
	61 – C(2,1)

43 – C(4,1)
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for 4096 kbps
	86 – C(2,1)

61 – C(4,1)

	Modulation
	4xBPSK

	Number of Fingers per Antenna
	1-PA3

	Number of Rx Antennas
	2


Table 1
Simulation Assumptions
3
Results
Figures 1 to 8 show the link performance for both data rates in PA3.

Note that when the turbo code rate is 0.44, only 27% of the systematic bits are sent when prioritizing parity bits (s=0). When the turbo code rate is 0.71, no systematic bits are sent when s=0.

From Figure 1, it is seen that sending transmissions prioritizing parity bits entails a loss even for low code rates. 
In Figure 2, it is seen that for code rate 0.71 and s=0, the BLER is 1 regardless of the E-DCH Ec/Nt. 

From Figures 3 to 6, it is seen that there is no difference between both RV sequences after 2 or 4 transmissions.

From Figures 7 and 8, we observe that the link throughput degradation is negligible at the DPCCH operating SNR of -20 dB. However, note the throughput ceiling seen in Figure 8 when s=0 for the 1st transmission – this is because the 1st transmission BLER is always 1.
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Figure 1

Residual BLER vs. DPCCH SNR – 1 Tx – 2560 kbps
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Figure 2

Residual BLER vs. DPCCH SNR – 1 Tx – 4096 kbps
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Figure 3

Residual BLER vs. DPCCH SNR – 2 Tx – 2560 kbps
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Figure 4

Residual BLER vs. DPCCH SNR – 2 Tx – 4096 kbps
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Figure 5

Residual BLER vs. DPCCH SNR – 4 Tx – 2560 kbps
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Figure 6

Residual BLER vs. DPCCH SNR – 4 Tx – 4096 kbps
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Figure 7

Link Throughput – 2560 kbps
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Figure 8

Link Throughput – 4096 kbps
4
Conclusions

From the simulation results, it is seen that the 1st transmission code rate is can be very high or even 1, if s=0 for that transmission. 

Linking the CFN to RV implies that there is no control over the exact RV of the 1st transmission. Therefore, depending upon the RV and code rate used, there is no control on the 1st transmission BLER.
There are two ways of rectifying this situation.

· Use only self decodable transmissions

· Possible for low code rates, as indicated in [3]

· Link loss for medium or high code rates, as indicated in [4][5]

· Not worry about 1st transmission BLER

· Some companies have explicitly stated that they prefer EUL to operate with 20% or lower initial BLER
Therefore, if we link the RV to CFN, either we should agree in RAN1 not to restrict the 1st transmission BLER or have a sub-optimal operation at medium to high data rates.
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