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1
Introduction
It is well known in literature that for an optimal turbo decoder performance, the received soft symbols need to be scaled appropriately prior to the Log-likelihood Ratio (LLR) computation. Typically, turbo scaling is done after channel estimation or de-rotation. It can be shown that the scaling factor is proportional to the amplitude ratio between the data symbol and pilot symbol.
In R99, a nominal beta factor is associated with every TF in the TFC. If the TrCH were turbo encoded, this enables the receiver to scale its incoming soft symbols in an appropriate manner. Further, the DPDCH/DPCCH ratio is kept constant during the entire TTI.
For R6 E-DCH, the [E]-DPDCH/DPCCH ratio could be different across retransmissions due to various reasons. One reason could be that the UE is in a power limited scenario, and cannot afford to retransmit E-DCH with the power offset used for the 1st transmission. Any receiver that does not account for the SNR mismatch suffers from performance degradation.
In this document, we analyze the impact of SNR mismatch on E-DCH performance.

2
Simulations
2.1
Simulation Setup

We investigate the performance of E-DCH with an instantaneous data rate of 1536 kbps and 2ms TTI in PA3 channel. The number of transmissions is varied from 1 to 4. The rest of the simulation assumptions are shown in Table 1.
In these simulations, the E-DCH is mapped to a separate set of PhCH denoted as E-DPDCH.

The nominal beta factor leads to an E-DPDCH/DPCCH ratio of 13.97 dB. The deboosted beta factor leads to a power offset of 8.12 dB, leading to a 5.85 dB difference from the nominal value.

We consider two scenarios in the subsequent sections:

· Deboost across all transmissions

· Deboost across retransmissions only

	Parameter
	Value

	TTI
	2 ms

	Instantaneous Data Rate
	1536 kbps

	Number of Transmissions
	4

	Xrv Sequences
	{0,1,2,5}

	Number of HARQ Processes
	5

	RV Inter-TTI
	5

	Instantaneous code rate
	0.40 

	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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	53 – C(2,1) – Nominal
27 – C(2,1) – Deboosted 

	Modulation
	2xBPSK 

	Number of Fingers per Antenna
	1-PA3

	Number of Rx Antennas
	2


Table 1
Simulation Assumptions
2.2
Scenario A – Constant Deboost
In this simulation setup, the following assumptions are made:

· UE always uses the deboosted beta factor across all transmissions

· Node-B Behavior

· Node-B uses the correct LLR scaling factor based on the deboosted beta factor

· Node-B uses an incorrect LLR scaling factor based on the nominal beta factor

This scenario captures the effect of scaling mismatch only.

Figures 1 to 4 show the impact of scaling mismatch at the receiver. If the Node-B is not aware of the use of deboosted beta factor, the link loss is 0.25 dB.
2.3
Scenario B – Deboost on Retransmissions

In this simulation setup, the following assumptions are made:

· UE uses the nominal beta factor on 1st transmission

· UE uses the deboosted beta factor during 2nd, 3rd and 4th transmissions
· This captures the effect of power limitation during retransmissions

· Node-B Behavior

· Node-B uses the correct LLR scaling factor on retransmissions based on deboosted beta factor
· Node-B uses an incorrect LLR scaling factor on retransmissions based on nominal beta factor
When the Node-B uses an incorrect LLR scaling for retransmissions, there is a scaling mismatch and a combining mismatch across transmissions. Recall that optimal combining across transmissions requires a different combining weight for each transmission, with the combining weight proportional to the symbol SNR.

Figures 5 to 7 show the impact of scaling and combining mismatch at the receiver. It is seen that if the Node-B is not aware of the use of deboosted beta factor during retransmissions, the link loss increases to 0.7 dB after 2 Tx and 0.5 dB after 4 Tx.
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Figure 1

Scenario A – 1 Tx
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Figure 2
Scenario A – 2 Tx
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Figure 3

Scenario A – 4 Tx
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Figure 4

Scenario A – Link Throughput
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Figure 5

Scenario B – 2 Tx

[image: image8.wmf] 


Figure 6

Scenario B – 4 Tx
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Figure 7

Scenario B – Link Throughput
3
Conclusions and Proposal
Based on the simulation results, we observe that when a UE uses a different beta factor than the one assumed by the Node-B, there are two distinct effects – scaling mismatch losses in turbo decoding and combining losses across retransmissions. 

From these results, we conclude that if a UE is allowed to reduce the E-DPDCH beta factor due to power limitation, it is preferable to signal the use of a different beta factor using a deboost field in the E-TFICH. The deboost field could kept small using 1-bit.
We propose that these conclusions be adopted as a working assumption for the functioning of E-DCH, and captured in the form of text in 3GPP TR 25.808.
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