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1 Introduction
It was shown in [1] that for the same Rx DPDCH or E-DPDCH Ec/Nt, the total Ec/Nt (including the DPCCH overhead) can be minimized by boosting the DPCCH SNR.

In this document, we illustrate this point further and propose to add relevant text to TR 25.896.

2 Analysis
The pilot bits present in DPCCH enable the receiver to perform channel estimation in Rel-99. A wide variety of other techniques for performing enhanced channel estimation are available in open literature. However, from a receiver complexity perspective, use of the DPCCH pilot bits presents the simplest technique for estimating the channel. 

For the simulation results shown in [1], realistic channel estimation was done based solely on the pilot bits present in DPCCH. The results are illustrated in Tables 1 and 2 for PA3 channel model.
	Data Rate (kbps)
	E-DPDCH/DPCCH (dB)
	DPCCH SNR (dB)
	Average Ec/Nt (dB)

	128
	11
	-21.44
	-11.92

	256
	14
	-21.42
	-9.09

	384
	16
	-21.55
	-7.34

	512
	17
	-21.37
	-6.17

	640
	18
	-21.21
	-5.05

	768
	19
	-21.12
	-4.14

	896
	20
	-21.40
	-3.41

	1024
	21
	-21.59
	-2.65


Table 1

2ms TTI – PA3 – Nominal DPCCH SNR
	Data Rate (kbps)
	E-DPDCH/DPCCH (dB)
	DPCCH SNR (dB)
	Average Ec/Nt (dB)

	128
	11
	-21.44
	-11.92

	256
	12
	-19.81
	-9.12

	384
	12
	-18.46
	-7.47

	512
	13
	-18.18
	-6.30

	640
	14
	-17.96
	-5.21

	768
	14
	-17.11
	-4.40

	896
	14
	-16.59
	-3.74

	1024
	14
	-16.05
	-3.15


Table 2


2ms TTI – PA3 – Optimal DPCCH SNR
Comparing the link operation at nominal and optimal DPCCH SNR, we observe the following.

· As the data rate increases, the SNR loss increases

· SNR loss is defined as the difference in Ec/Nt with nominal and optimal DPCCH SNR
· As the data rate increases, the required DPCCH boost increases
· DPCCH boost is defined as the difference between nominal and optimal DPCCH SNR

	Data Rate (kbps)
	SNR Loss (dB)
	DPCCH Boost (dB)

	128
	0.00
	0.00

	256
	0.03
	1.61

	384
	0.13
	3.09

	512
	0.13
	3.19

	640
	0.16
	3.25

	768
	0.26
	4.01

	896
	0.33
	4.81

	1024
	0.50
	5.54


Table 3

2ms TTI – PA3 – SNR Loss
With this backdrop, we propose to add the following text to TR 25.896.
3 Text Proposal

---------------------------------------------------- Begin Text Proposal -----------------------------------------------------

7.6 Miscellaneous Support Channels for Enhancements

Channel estimation errors lead to an increased SNR requirement for the same BLER target. For the higher data rates conceived for E-DCH, any reduction in the high SNR requirement could lead to higher system capacity. One possible technique to reduce the required SNR is to allow for better channel estimation techniques at the receiver. To minimize receiver complexity, simple L1 techniques to facilitate better channel estimation at the receiver should be considered. These include:

· A separate uplink pilot channel, supplementing the pilot bits present in DPCCH
· Alternative DPCCH slot structures allowing for more pilot bits
With these enhanced channel estimation approaches, the following studies must be conducted.

· Impact on system capacity
· Impact on receiver complexity
· Backward compatibility with Rel-5
--------------------------------------------------- End Text Proposal --------------------------------------------------------
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