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1. Introduction
At the last RAN4 meeting in Phoenix and at the last EUL telephone conference call on March 17th 2005, contributions on the performance of the E-HICH channel were made [1], [2], and [3]. We present our ideal simulation results on the performance of E-HICH for alignment purposes.
We also present here our views on the performance requirements and assumptions for E-HICH. 
2. E-HICH Simulation Alignment
Ideal simulation results for missed ACK probability are presented in this section. The missed detection probability of ACK was simulated using the assumptions given in [5] (shown also in Appendix A). We assume here that P(DTX(ACK) 1% for AWGN. The simulation results are presented in Figure 1.
The simulation results presented here are in good alignment with results presented in [1] and [3]. For PA3 our results align with [3] but the shape of our curve is different from [1].
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Figure 1: Missed ACK Detection Probability
3. Further E-HICH Simulation Results 
In [3], it was observed that selection of higher P(DTX(ACK) error rate allows the missed detection probability of 1% for ACK to be achieved at a lower E-HICH Ec/Ior. 
We ran simulation results with P(DTX(ACK) error targets of 0.1%, 1%, and 5% and confirm the findings in [3] that lower node B transmitter power is needed for higher P(DTX(ACK) error values to achieve the same probability of missed ACK detection. These results are shown in Figure 2 to Figure 5.
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Figure 2: Probability of Missed ACK Detection for PA 3 km/h
[image: image3.emf]-28 -27.5 -27 -26.5 -26 -25.5 -25 -24.5 -24 -23.5 -23

10

-3

10

-2

10

-1

10

0

PB3

E-HICH Ec/Ior (dB)

Prob of Missed Detection of ACK

DTX->ACK is 0.1%

DTX->ACK is 1%

DTX->ACK is 5%


Figure 3: Probability of Missed ACK Detection for PB 3 km/h
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Figure 4: Probability of Missed ACK Detection for VA 30 km/h
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Figure 5: Probability of Missed ACK Detection for VA 120 km/h
4. Comments on Simulation Results
The results for the probability of missed ACK detection presented above are only a start towards RAN4 specifying the performance of the E-HICH channel. While choosing a higher P(DTX(ACK) has a desirable effect of reducing the amount of node B transmitter power allocated to E-HICH Ec/Ior, it could impact system performance and this needs further investigation. The simulation scenarios for E-HICH performance are also probably more complex than a single link test-case and RAN4 should work towards defining these test cases as has been suggested in [4] and [9]. 
We note that the impact of E-HICH errors on system performance (RoT, delay, and throughput) has been studied in [6], [7] and [8] by RAN1 and RAN2. They defined two categories of errors:

CAT1 Error: Results in loss of a sub-packet and unnecessary retransmission. A requirement of 0.02 was proposed.

CAT2 Errors: Results in loss of a packet and leads to RLC retransmission. A requirement of 0.002 was proposed. 
RAN4 has also sent a LS to RAN1 and RAN2 [10] requesting for clarification on the performance targets for the HSUPA signalling channels and RAN4’s work on this item will likely be affected by the response.
5. Conclusions and Recommendations

Simulation results for E-HICH have been presented and are seen to be in good alignment with other contributions.
The simulation scenarios for the E-HICH channel needs to be better defined to characterize its minimum performance.
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Appendix A
Table 1: Simulation Assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	DL power control
	Off

	DL DPCH reference channel
	12.2kbps DL measurement reference channel as outlined in 25.101.

	Receiver structure
	RAKE

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Number of samples per chip (
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) for channel synthesis1
	P=2– i.e. 2 samples per chip at input to receiver.

	Pulse shaping 
	On

	Channel ray mapping
	Nearest 
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-spaced delay (
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	RX AGC
	Off

	Îor/Ioc
	0dB

	Ioc
	-60 dBm

	Channel Models
	PedA 3km/h, PedB 3km/h, VehA 30 km/h and 120 km/h

	Downlink Physical Channels and Power Levels
	As specified in annex C.2.3 of TS 25.101.

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	P-CCPCH
	Random symbols transmitted – ignored by receiver

	PICH
	Random symbols transmitted – ignored by receiver

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0


Table 2: Downlink Physical Channels

	Physical Channel
	Parameter
	Value
	Note

	P-CPICH
	P-CPICH_Ec/Ior
	-10dB
	

	P-CCPCH
	P-CCPCH_Ec/Ior
	-12dB
	Mean power level is shared with SCH.

	SCH
	SCH_Ec/Ior
	-12dB
	Mean power level is shared with P-CCPCH – SCH includes P- and S-SCH, with power split between both.

	PICH
	PICH_Ec/Ior
	OCNS
	

	DPCH
	DPCH_Ec/Ior
	OCNS
	12.2 kbps DL reference measurement channel as defined in Annex A.3.1 of 25.101.

	OCNS
	
	Necessary power so that total transmit power spectral density of Node B (Ior) adds to one
	OCNS interference consists of 16 dedicated data channels as specified in Table C.6 of 25.101.
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