3GPP TSG RAN WG1 #33 
Tdoc R1-03-0669
25th – 29th August 2003




New York, USA
Source: 



Qualcomm

Title:



Detection Performance of Secondary Pilot
Document for:

Discussion and Decision
1 Introduction

The data rates in EUL are expected to be much higher than in Rel-99. In [1], we showed that Rel-99 link performance is sub-optimal due to a weak phase reference, and showed the performance of E-DPDCH in the presence and absence of a boosted pilot. Further, in [1], we suggested the use of a secondary pilot, named [E]-SPICH, for higher rates envisaged in EUL.
In this document, we discuss some of the issues governing the use of a secondary pilot. Further, we show the detection performance of the [E]-SPICH in different channel conditions.
2 Secondary Pilot Operation
Throughout this document, we use the word “data rate” instead of “E-TFC”. Both terms are equivalent in a single transport channel scenario on E-DPDCH.

As shown in [1], the operation of the [E]-SPICH is on the following lines.
1. The [E]-SPICH operation is on/off

a. It is either present (for high rates) or not (DTX for low rates)
b. When present, the [E]-SPICH/DPCCH ratio is fixed to a pre-determined value.

2. The UE uses [E]-SPICH for channel estimation and turbo scaling (if necessary).
Suppose the Node-B explicitly signals/mandates the use of [E]-SPICH in the DL rate grant [GCH].

1. If the [GCH] is in error, the UE might not send [E]-SPICH.
In all scenarios, the Node-B needs to somehow detect the presence or absence of the [E]-SPICH. It has two natural choices.

1. Blind energy detection

2. [E]-DPCCH aided detection

a. Presence of [E]-SPICH is explicitly signaled using 1-bit

b. Presence of [E]-SPICH is inferred from the rate indicated

The detection process needs to be reliable for the following reasons.

1. False alarm ( Node-B detects the [E]-SPICH when it is not present
a. E-DPDCH is filtered using noise ( Decoding error

b. Precludes soft combining with future retransmissions

i. Need additional buffer to avoid this problem

2. Miss alarm ( Node-B fails to detect the [E]-SPICH when it is present

a. E-DPDCH is filtered using DPCCH ( sub-optimal link performance

b. Can still combine with future retransmissions

We will adopt the following criteria.
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If the [E]-SPICH is detected using [E]-DPCCH, the associated error rate needs to be less than 
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.  The [E]-DPCCH could be significant. Therefore, we adopt an energy-based detection approach.
3 [E]-SPICH Simulations
With an energy-based detection, the [E]-SPICH operation is similar to HS-DPCCH, except that there is no NAK channel. The non-zero threshold is set such that the probability of miss alarm is less than 
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. Other simulation assumptions are shown in the Appendix.

Figures 1, 2 and 3 show the detection performance after 1, 2 and 3 slots in different channel conditions. 
The DPCCH Ec/Nt target is set to -21 dB ( the target [E]-SPICH set-point is -16 dB.
It is seen that after 1-slot, the target Ec/Nt for 1% miss-detection probability is rather large in VA30 and VA120 channels. However, after 2-slots, the performance is satisfactory.
Note the following:
1. The [E]-SPICH, as presented in [1], is present only for high rates.

2. High rates are used along with 2 ms TTI.

3. There is no separate power control for [E]-SPICH.

· The DPCCH is still power controlled in the nominal manner

4. The issue of link imbalance doesn’t crop up since the [E]-SPICH is present only for high rates

· High rates are expected to be used only in non-SHO or softer HO modes scenarios
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Figure 1

Detection of [E]-SPICH – 1-slot
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Figure 2

Detection of [E]-SPICH – 2-slots
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Figure 3

Detection of [E]-SPICH – 3-slots
4 Conclusions

In this document, we showed the performance of an energy-based [E]-SPICH detection scheme. It is seen that the detection performance after 2-slots satisfies the requirements suggested.
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Appendix
	Parameter
	Value

	TTI
	2 ms

	Channel Estimation
	On

	DPCCH slot format
	0

	[E]-SPICH/DPCCH Ratio
	{3, 4, 5, 6, 7} dB

	DPCCH set-point
	- 21 dB

	Inner Loop Power Control
	On

	ILPC Step Size
	+/- 1 dB

	False alarm set point
	0.1%

	PC  feedback delay
	1-slot

	PC command BER
	4%

	Channels
	AWGN, PA3, VA30, VA120

	Number of Rx antennas
	2
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