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1 Introduction

At RAN4#67 meeting the final way forward on BS performance requirements for HSUPA MIMO was agreed [1]. According to the agreement, companies should have provided ideal and realistic simulation results of BS demodulation performance no later than at RAN4#68 meeting as a basis for final requirements.
This contribution presents both, ideal (with ideal decoding of E-DPCCH and S-E-DPCCH) and realistic (with realistic decoding of E-DPCCH and S-E-DPCCH) simulation results of BS demodulation performance for HSUPA MIMO. The purpose of ideal results is alignment of simulation tools between contributing companies but realistic results can be used as a basis for final BS demodulation performance requirements for HSUPA MIMO. 
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 [1] 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 of Fixed Reference Channel 9 (FRC9)
2.1.1. 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
2.1.2. Ped B, 3 km/h Channel Model
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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 B, 3 km/h channel model and FRC9
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Figure 4. 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
2.1.3. Veh A, 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, Veh A, 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, Veh A, 3 km/h channel model and FRC9
2.2. Simulation Results of Fixed Reference Channel 10 (FRC10)

According to agreements from [1], BS demodulation performance for FRC10 should be simulated for one of two values of S-E-DPCCH to DPCCH power ratio (6dB or 8dB). Following section provides, for comparison, simulation results for both values of S-E-DPCCH to DPCCH power ratio.
2.2.1. Ped A, 3 km/h Channel Model

[image: image7.emf]0 5 10 15 20 25 30

   0

 811

1622

2433

3244

4055

4865

5676

6487

7298

8109

Average RX Ec/No, dB

Throughput, kbps

0 5 10 15 20 25 30

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Normalized throughput

 

 

Realistic decoding E-DPCCH and S-E-DPCCH, primary stream

Realistic decoding E-DPCCH and S-E-DPCCH, secondary stream

Ideal decoding E-DPCCH and S-E-DPCCH, primary stream

Ideal decoding E-DPCCH and S-E-DPCCH, secondary stream


Figure 7. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, the S-E-DPCCH/DPCCH power ratio of 6 dB, Ped A, 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 by streams, the S-E-DPCCH/DPCCH power ratio of 8 dB, Ped A, 3 km/h channel model and FRC10
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Figure 9. 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
2.2.2. Ped B, 3 km/h Channel Model
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Figure 10. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, the S-E-DPCCH/DPCCH power ratio of 6 dB, Ped B, 3 km/h channel model and FRC10
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Figure 11. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, the S-E-DPCCH/DPCCH power ratio of 8 dB, Ped B, 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, Ped B, 3 km/h channel model and FRC10
2.2.3. Veh A, 3 km/h Channel Model
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Figure 13. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, the S-E-DPCCH/DPCCH power ratio of 6 dB, Veh A, 3 km/h channel model and FRC10
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Figure 14. A dependence of absolute and normalized throughput on average Rx Ec/No for the MIMO mode by streams, the S-E-DPCCH/DPCCH power ratio of 8 dB, Veh A, 3 km/h channel model and FRC10
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Figure 15. 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
As can be seen from presented simulation results, the throughput curves of FRC10 for Ped B, 3 km/h and Veh A, 3 km/h channel models do not reach the 70% level relative to the maximum information bit rate. This behavior can be explained by strong negative impact of inter-stream and inter-symbol interferences.
Provided simulation results demonstrate that for FRC9 the throughput of the secondary stream is slightly lower than the throughput at the primary stream. The reason of this effect is more accurate channel estimation at the primary stream due to higher pilot power at the primary stream. A higher interference coming from more powerful pilots at the primary stream has less significant impact on the results because of system operation in a low Ec/No region. In contrast, for FRC10 the throughput of the primary stream is lower than the throughput measured at the secondary stream. The reason of this effect is different and it consists in a higher interference coming from more powerful channels at the primary stream. The channel estimation accuracy in that case for the considered pilot gain factors is not a limiting factor for the system performance for both streams.
Ideal and realistic decoding of E-DPCCH and S-E-DPCCH channels provide similar throughput for both FRC9 and FRC10 which is explained by a very low E-DPCCH and S-E-DPCCH decoding error rate.
A comparison of the simulation results for FRC10 with the S-E-DPCCH to DPCCH power ratios of 6dB and 8dB demonstrates that the value of 6dB provides better throughput. Therefore, the value of 6dB is proposed to be included in the final power distribution assumptions for FRC10. 

Proposal 1: Agree on 6dB as a final value of S-E-DPCCH to DPCCH power ratio assumption for FRC10.
Tables below provide a summary of values of measured Rx Ec/No required for the 70% of the maximum throughput for the HSUPA MIMO mode. As already explained above, ideal and realistic values are the same and are proposed to be used as a baseline for the final requirements of E-DPDCH/S-E-DPDCH demodulation performance.

Proposal 2: Use presented simulation results as a baseline for the final requirements of E-DPDCH/S-E-DPDCH demodulation performance.
Table 1. Ideal simulation results of BS demodulation performance for HSUPA MIMO (Rx Ec/No values for 70% of maximum information bit rate of FRC)
	Propagation conditions
	Rx Ec/No for 70% of the maximum throughput for FRC [dB]

	
	FRC9
	FRC10 (S-E-DPCCH/DPCCH=6dB)
	FRC10 (S-E-DPCCH/DPCCH=8dB)

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

	PA3
	7.8
	8.2 
	8.0
	17.3 
	16.7
	17.0
	20.0 
	17.1
	18.4

	PB3
	9.2
	9.4
	9.3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	VA3
	8.9
	9.2
	9.0
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


Table 2. Realistic simulation results of BS demodulation performance for HSUPA MIMO (Rx Ec/No values for 70% of maximum information bit rate of FRC)
	Propagation conditions
	Rx Ec/No for 70% of the maximum throughput for FRC [dB]

	
	FRC9
	FRC10 (S-E-DPCCH/DPCCH=6dB)
	FRC10 (S-E-DPCCH/DPCCH=8dB)

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

	PA3
	7.8
	8.2 
	8.0
	17.3 
	16.7
	17.0
	20.0 
	17.1
	18.4

	PB3
	9.2
	9.4
	9.3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	VA3
	8.9
	9.2
	9.0
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A


3 Conclusion 
This contribution presents ideal (with ideal decoding of E-DPCCH and S-E-DPCCH) and realistic (with realistic decoding of E-DPCCH and S-E-DPCCH) simulation results of E-DPDCH/S-E-DPDCH demodulation performance for HSUPA MIMO transmission, based on the assumptions from [1]. The following is proposed:
Proposal 1: Agree on 6dB as a final value of S-E-DPCCH to DPCCH power ratio assumption for FRC10.
Proposal 2: Use presented simulation results as a baseline for the final requirements of E-DPDCH/S-E-DPDCH demodulation performance.
Reference

[1] R4-132966, Way forward on BS performance requirements for HSUPA MIMO, Nokia Siemens Networks, QUALCOMM Incorporated, Ericsson, ST-Ericsson 
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
[6.02] or [8.07]
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. 


