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1 Introduction

BS demodulation performance requirements due to the introduction of HSUPA MIMO transmission should be agreed before RAN#60 (June 2013). At RAN4#66bis meeting, on the basis of [1], it has been agreed that new E-DPCCH detection performance requirements are not needed due to introduction of HSUPA MIMO. Therefore, the open issues are still:
· E-DPDCH/S-E-DPDCH demodulation

· S-E-DPCCH detection

· TPI generation 

To aim to the finalization of the work on BS performance requirements, another way forward with detailed simulation assumptions and methodology was agreed at RAN4#66bis [2].  In this contribution we present simulation results of E-DPDCH/S-E-DPDCH demodulation performance according to the assumptions from [2]. These results can be used as a basis for the final BS performance requirements for HSUPA MIMO or at least to align between different companies simulators. 
2 Simulation results 
The plots below present dependence of absolute and normalized throughput on average Rx Ec/No for three propagation models (PA3, PB3, VA3) and two fixed reference channels (FRC9, FRC10) presented in [2] and in Appendix of this document. The throughput is measured separately (per stream) and jointly (for the two streams, i.e. total throughput from both data channels is measured).
2.1. Simulation Results for Ped A, 3 km/h Channel Model
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Figure 1. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Ped A, 3 km/h channel model and FRC9
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Figure 2. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Ped A, 3 km/h channel model and FRC9
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Figure 3. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Ped A, 3 km/h channel model and FRC10
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Figure 4. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Ped A, 3 km/h channel model and FRC10
2.2. Simulation Results for Ped B, 3 km/h Channel Model
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Figure 5. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Ped B, 3 km/h channel model and FRC9
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Figure 6. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Ped B, 3 km/h channel model and FRC9
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Figure 7. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Ped B, 3 km/h channel model and FRC10
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Figure 8. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Ped B, 3 km/h channel model and FRC10

2.3. Simulation Results for Veh A, 3 km/h Channel Model
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Figure 9. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Veh A, 3 km/h channel model and FRC9
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Figure 10. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Veh A, 3 km/h channel model and FRC9
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Figure 11. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, Veh A, 3 km/h channel model and FRC10
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Figure 12. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode, Veh A, 3 km/h channel model and FRC10

According to the presented simulation results, the throughput of the primary stream is lower than the throughput measured at the secondary stream. This behavior may be mainly explained by higher probability of successful decoding of the S-E-DPCCH pilot relative to the E-DPCCH pilot. Higher probability of decoding follows from usage of a boosted channel estimate for S-E-DPCCH reception if E-DPCCH is decoded successfully. All other conditions for the primary and the secondary streams are the same, because of absence of a realistic beamforming.
For some cases the 70% of maximum throughput cannot be reached for any Rx Ec/No value, which is caused by strong negative impact of the inter-stream and the inter-symbol interferences.
Table below provides a summary of values of measured Rx Ec/No required for the 70% of the maximum throughput for the MIMO mode. These values are proposed to be used as a baseline for the final requirements of E-DPDCH/S-E-DPDCH demodulation performance.

Table 1. Simulated Rx Ec/No values for 70% of maximum information bit rate for the MIMO mode
	Propagation conditions
	Rx Ec/No for 70% of the maximum throughput for FRC [dB]

	
	FRC9
	FRC10

	
	E-DPDCH
	S-E-DPDCH
	total
	E-DPDCH
	S-E-DPDCH
	total

	PA3
	8.6
	7.5
	8.1
	18.9
	16.0
	17.5

	PB3
	9.9
	9.6
	9.8
	N/A
	N/A
	N/A

	VA3
	9.6
	9.0
	9.4
	N/A
	N/A
	N/A


3 Conclusion 
This contribution presents simulation results of E-DPDCH/S-E-DPDCH demodulation performance for HSUPA MIMO transmission, based on the assumptions from [2]. These results are proposed to be used as a baseline for the final requirements of BS demodulation performance or at least to align between different companies simulators.
Results for FRC10 will probably need re-simulation due to potential change of S-E-DPCCH/DPCCH power ratio, as further discussed in contribution [3].
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Appendix
Table A1. Fixed reference channel 9 (FRC9)
	Parameter 
	Unit 
	Value 

	Modulation 
	
	QPSK 

	Maximum. Inf. Bit Rate 
	kbps 
	8100 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	16200 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	23040 

	Coding Rate (NINF/ NBIN) 
	
	0.703 

	Physical Channel Codes 
	SF for each physical channel 
	{2,2,4,4} 

	E-DPDCH/DPCCH power ratio 

E-DPCCH/DPCCH power ratio 

S-DPCCH/DPCCH power ratio 

S-E-DPCCH/DPCCH power ratio 

S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	6.02
-1.94
-1.94
0.00
6.02

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4. 


Table A2. Fixed reference channel 10 (FRC10)
	Parameter 
	Unit 
	Value 

	Modulation 
	
	16QAM 

	Maximum. Inf. Bit Rate 
	kbps 
	16218 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	32436 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	46080 

	Coding Rate (NINF/ NBIN) 
	
	0.704 

	Physical Channel Codes 
	SF for each physical channel 
	{2,2,4,4} 

	E-DPDCH/DPCCH power ratio 

E-DPCCH/DPCCH power ratio 

S-DPCCH/DPCCH power ratio 

S-E-DPCCH/DPCCH power ratio 

S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	19.99
16.03
16.03
0.00
19.99

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4. 


