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1 Introduction

In the last RAN4#23 meeting, several companies showed simulation results of fixed reference channel set. It was agreed on examining implementation margin from the simulation results by this meeting.
Implementation margin, which were used in release 99, were 2.0 dB for the static case, 2.5 dB for case 1, 2 and 3.0 dB for case 3. In HSDPA simulation [1], performance degradation by channel estimation, power ratio (CPICH to HSPDSCH) estimation and base band filtering was already contained. Our internal simulation showed these total degradations used in HSDPA simulation were approximately 1dB for PA3, PB3 and VA30, and approximately 1.5dB for VA120. We suppose 1.5dB implementation margin for QPSK in HSDPA is similar value for R99. 
On the other hand, 16QAM, timing error of path allocation is more influence on throughput performance than one in QPSK [2]. In this document we report the difference of performance between 16QAM and QPSK by timing error of path allocation. All simulation assumption was as same as fixed reference channel set1 [1]. 

2 Results

Table1 summarize the performance degradation of fixed reference channel set1 with 1/4 chip and 1/8 chip timing error. The worst case in over sampling rate equals 2 is 1/4 chip timing error and the worst case in over sampling rate equals 4 is 1/8 chip timing error. In table1, each value shows the degradation of Ec/Ior that is necessary to attain the throughput that could be attained with specified Ec/Ior (-3dB, -6dB) with no timing error. We found that almost same performance degradations between 16QAM and QPSK in PB3, VA30 and VA120. On the other hand, under the condition of PA3, performance degradation of 16QAM is 0.3dB or 0.4dB larger than that of QPSK. Thus, we propose additional implementation margin for PA3 with 16QAM as 0.3dB to compare with the one with QPSK. Other simulation results for 16QAM are shown from Fig.1 to Fig4. The results for QPSK are shown from Fig.5 to Fig.8.

Table1.  Performance degradation of Fixed Reference Channel Set 1 with timing error 1/4chip and 1/8chip

	
	Ec/Ior

(dB)
	16QAM

I^or/Ioc=10dB
	QPSK

I^or/Ioc=10dB
	difference

Δ
	16QAM

I^or/Ioc=10dB
	QPSK

I^or/Ioc=10dB
	difference
Δ

	
	
	1/4chip error
	
	1/8chip error
	

	
	
	ΔdB
	ΔdB
	dB
	ΔdB
	ΔdB
	dB

	Pedestrian-A

3km
	-3
	-
	-
	-
	1.2
	0.9
	0.3

	
	-6
	2.7
	2.3
	0.4
	1.3
	1.0
	0.3

	Pedestrian-B

3km
	-3
	1.0
	1.0
	0
	0.25
	0.25
	0

	
	-6
	1.0
	1.0
	0
	0.25
	0.25
	0

	Vehicular-A

30km
	-3
	-
	-
	-
	0.5
	0.45
	0.05

	
	-6
	1.75
	1.75
	0
	0.5
	0.4
	0.1

	Vehicular-A

120km
	-3
	-
	-
	-
	0.55
	0.5
	0.05

	
	-6
	1.6
	1.6
	0
	0.5
	0.4
	0.1


3 Conclusions

We evaluated the performance degradation by timing error of path allocation. In worst-case condition, 16QAM degrades with 0.3dB more than QPSK in PA3. There were almost no performance degradation in PB3, VA30 and VA120. Therefore, we propose implementation margin of fixed reference channel set is 1.8dB for 16QAM in PA3 and 1.5dB for other conditions (PB3, VA30 and VA120). Table2 to Table4 below provide a summary of the QPSK/16QAM results including those implementation margins.

Table2 Throughput (in kbps) for Fixed Reference Channel Set 1 included implementation margin

 16QAM (I^or/Ioc=10dB)

	Channel Type
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(dB)
	Throughput
Specification
(kbps)

	PA3
	-3
	360

	
	-6
	190

	PB3
	-3
	257

	
	-6
	64

	VA30
	-3
	230

	
	-6
	48

	VA120
	-3
	170

	
	-6
	33


Table3 Throughput (in kbps) for Fixed Reference Channel Set 1 included implementation margin

 QPSK (I^or/Ioc=10dB)

	Channel Type
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(dB)
	Throughput
Specification
(kbps)

	PA3
	-3
	420

	
	-6
	300

	PB3
	-3
	313

	
	-6
	203

	VA30
	-3
	325

	
	-6
	210

	VA120
	-3
	290

	
	-6
	195


Table4 Throughput (in kbps) for Fixed Reference Channel Set 1 included implementation margin

 QPSK (I^or/Ioc=0dB)

	Channel Type
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(dB)
	Throughput
Specification
(kbps)

	PA3
	-3
	160

	
	-6
	75

	PB3
	-3
	160

	
	-6
	40

	VA30
	-3
	160

	
	-6
	40

	VA120
	-3
	160

	
	-6
	27
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Fig.1 Performance degradation of 16QAM in PA3       Fig.2 Performance degradation of 16QAM in PB3
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Fig.3 Performance degradation of 16QAM in VA30         Fig.4 Performance degradation of 16QAM in VA120
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    Fig.5 Performance degradation of QPSK in PA3          Fig.6 Performance degradation of QPSK in PB3
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Fig.7 Performance degradation of QPSK in VA30        Fig.8 Performance degradation of QPSK in VA120
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