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1
Introduction
In [1], we evaluated the performance of 8PSK vs. 2xBPSK and 3xBPSK with 10ms TTI and 2 transmissions. We observed that the use of 8PSK should be evaluated only at high data rates when, for the same OVSF code usage, the code rate with BPSK/QPSK becomes exceedingly large (> 0.8). Further, it was seen that retransmissions play an important role in determining the modulation/code-rate trade-off.
In this document, we further evaluate the performance of 8PSK vs. QPSK with 2ms TTI and 4 transmissions. Simulation results are presented in section 2 and a brief text proposal is outlined in section 3.
2
Simulations and Discussion
A reference MCS is shown in Table 1.
	Data Rate after 1 Tx (kbps)
	TTI
	SF
	Modulation
	Code Rate
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	2048
	2 ms
	2
	QPSK
	0.53
	15
	67

	2048
	2 ms
	2
	8PSK
	0.36
	15
	67

	3072
	2 ms
	2
	QPSK
	0.80
	15
	84

	3072
	2 ms
	2
	8PSK
	0.53
	15
	84

	3072
	2 ms
	2 , 4
	2xQPSK
	0.53
	15
	69 , 49

	4096
	2 ms
	2 , 4
	2xQPSK
	0.71
	15
	86 , 61

	4096
	2 ms
	2
	8PSK
	0.71
	15
	106

	4096
	2 ms
	2 , 4
	2x8PSK
	0.47
	15
	86 , 61


Table 1

Reference MCS – 2ms TTI
The rest of the simulation assumptions are shown in Table 2.
	Parameter
	Value

	Sampling
	Cx8

	TTI
	2 ms

	Rate Matching
	Rel-5

	RV sequence
	{0,1,2,5}

	Number of HARQ processes
	5

	Inter-TTI
	5

	DPCCH Slot Format
	0

	Channel Estimation
	On (DPCCH based)

	Inner Loop Step Size
	+/- 1 dB

	Outer Loop
	Disabled

	PC Feedback Delay
	1-slot

	PC BER
	4%

	Channel
	Modified ITU PA3 (25.896)

	Number of Rx Antennas
	2


Table 2

Simulation Assumptions

Figures 1 to 3 show the BLER after 1, 2 and 4 transmissions as a function of DPCCH SNR.
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Figure 1

PA3 – 2048 kbps
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Figure 2

PA3 – 3072 kbps
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Figure 3

PA3 – 4096 kbps
We observe the following.
· 2048 kbps

· QPSK always performs better than 8PSK

· 3072 kbps

· 8PSK performs slightly better than QPSK for single transmissions since the code rate for QPSK is very large (0.8)

· 8PSK performs worse than QPSK when 2 or 4 transmissions are considered
· 8PSK always performs worse than 2xQPSK

· 4096 kbps

· 2xQPSK performs better than 8PSK and 2x8PSK since the associated code rate is 0.71

· The difference between 2xQPSK and 2x8PSK is small when we consider single transmission

· For these data rates, the DPCCH SNR needed for a 1st transmission BLER of 10% or 2nd transmission BLER of 1% is high
· Large overhead

· When the 1st transmission code rate is the same, the following observation is made.

· 8PSK loss at 1% BLER after 1 transmission is high

· Code rate is high for these cases (0.53 and 0.71)

· 8PSK loss at 1% BLER after 2nd transmission is lower than the loss in 1st transmission

· Effective code rate is smaller

· DPCCH SNR for 8PSK is high (around -17 dB)

· 8PSK loss at 1% BLER after 4 transmissions is higher than after 1 or 2 transmissions

· Effective code rate is small

· DPCCH SNR for 8PSK is 2.5 dB smaller than what was needed for 1% BLER after 2 transmissions ( weaker channel estimate
The SNR loss is captured in the text proposal in section 3.

3
Text Proposal
 ---------------- Start text proposal --------------

9.1.5
8PSK link performance

Table 9.1.5.5: Link Level Comparison – Same OVSF Code Usage
	Channel model
	TTI
	SF
	Data rate after 1 Tx
	Code Rate
	8PSK Performance Loss (Gain)

	
	
	
	
	QPSK
	8PSK
	1 Tx

BLER = 10%
	2 Tx

BLER = 1%
	4 Tx

BLER = 1%

	PedA 3km/h
	2 ms
	2
	2304 kbps
	0.53
	0.36
	0.6 dB
	0.7 dB
	2.2 dB

	PedA 3km/h
	2 ms
	2
	3072 kbps
	0.80
	0.53
	(0.2) dB
	0.8 dB
	1.9 dB

	PedA 3km/h
	2 ms
	2 , 4
	4096 kbps
	0.71
	0.47
	0.3 dB
	0.5 dB
	1.9 dB


Source: R1-04-0273
Table 9.1.5.6: Link Level Comparison – Same Code Rate

	Channel model
	TTI
	SF
	Data rate after 1 Tx
	Code Rate
	8PSK Performance Loss (Gain)

	
	
	8PSK
	QPSK
	
	
	1 Tx

BLER = 10%
	2 Tx

BLER = 1%
	4 Tx

BLER = 1%

	PedA 3km/h
	2 ms
	2
	2 , 4
	3072 kbps
	0.53
	1.8 dB
	1.1 dB
	2.3 dB

	PedA 3km/h
	2 ms
	2
	2 , 4
	4096 kbps
	0.71
	2.9 dB
	1.3 dB
	2.8 dB


Source: R1-04-0273
---------------- End text proposal --------------
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