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1 Introduction

BS demodulation performance requirements due to the introduction of HSUPA MIMO transmission have to be agreed before RAN#60 (June 2013). At RAN4#66 meeting a way forward [1] with detailed simulation assumptions and methodology was agreed to aim to the finalization of the work. It has been concluded that BS performance can be tested against:
· E-DPDCH/S-E-DPDCH demodulation

· E-DPCCH detection

· TPI generation 

According to [1] performance of TPI generation in HSUPA MIMO was agreed to be investigated as a subject of the testing feasibility. 
This contribution presents potential methodology of TPI generation performance testing as well as initial simulation results and conclusion drawn from the results.
Appropriate simulation results of E-DPDCH/S-E-DPDCH demodulation performance and E-DPCCH detection performance are presented in contributions [2] and [3] respectively.
2 Simulation results 
Agreements from [1] assume that TPI generation performance can be tested against HSUPA MIMO performance with random TPI and the same simulation assumptions can be used as in BS demodulation performance except TPI generation. Because this kind of tests is a new approach in 3GPP, more detailed testing methodology had to be defined.

Among others simulation assumptions the most important is to agree on the way how the performance of TPI generation for HSUPA MIMO will be tested and what will be the metric of this performance. In this contribution the following parameters have been assumed for simulations:
· Performance gain is measured between the cases of fixed beamforming and rational beamforming (requires less simulation complexity than comparison between random beamforming and rational beamforming);
· Usage as a metric the difference in the throughput under fixed Tx Ec/No when switching from the fixed to rational beamforming;
· Other simulation assumptions are the same as in case of E-DPDCH/S-E-DPDCH testing [1], including usage of FRC9 and FRC10 as well as propagation channels PA3, PB3 and VA3. 
The plots below present simulation results of TPI generation performance for HSUPA MIMO according to described methodology. As mentioned above, the intention of these simulations was to identify the total throughput gains for the same Tx Ec/No in case of switching from fixed beamforming to realistic beamforming. The gains are measured in reference to 70% of the maximum throughput obtained with fixed beamforming.
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Figure 1. TPI generation performance for HSUPA MIMO, FRC9, PA3
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Figure 2. TPI generation performance for HSUPA MIMO, FRC9, PB3
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Figure 3. TPI generation performance for HSUPA MIMO, FRC9, VA3
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Simulated curve, MIMO mode: fixed beamforming
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Figure 4. TPI generation performance for HSUPA MIMO, FRC10, PA3
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Figure 5. TPI generation performance for HSUPA MIMO, FRC10, PB3
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Figure 6. TPI generation performance for HSUPA MIMO, FRC10, VA3
As can be easily concluded on the basis of obtained simulation results, no positive effect of the rational beamforming for the total throughput is observed under current assumptions. In general, the rational TPI selection algorithm maximizes the throughput at the primary stream, but degrades the throughput at the secondary stream. In conditions assumed for the simulation (i.e. no TPC) both streams are approximately in the same conditions which simply means that the gain on the primary stream is compensated by loses on secondary stream. In case of realistic transmission where power control mechanism is activated, the throughputs (SINRs) on the primary and secondary streams change with different proportions, which leads to more noticeable total gains in comparison to the transmission without TPC, but such configuration is not in line with current assumptions and cannot be the subject of simulations.
One of the options to see the gain of rational beamforming under current assumptions is to perform the test only for primary stream. In that case higher throughput will be observed than for the primary stream with fixed beamforming. However, such growth will not reflect the realistic gain accompanied by power control mechanism. In addition, the absence of secondary stream lowers the relevance of such test even more as the preference is to see the impact of TPI generation on overall transmission performance.
As already discussed at previous RAN4 meetings, TPI generation connected test implicates introduction of new testing approach into BS performance specification which is equivalent to preparation of new chapter. 
Taking the above into account we do not see the need of introduction of TPI generation performance test neither for total throughput nor primary stream throughput. With current assumptions these tests do not provide any relevant information about the performance of real TPI generation algorithm and might require potentially high effort connected with introduction into specification. Due to that, the following proposal is presented:

Proposal 1: Do not introduce TPI generation performance requirements for HSUPA MIMO transmission.
3 Conclusion 
This contribution presents simulation results of TPI generation performance for HSUPA MIMO transmission, based on the assumptions from [1]. On the basis of these results the following is proposed to be approved:
Proposal 1: Do not introduce TPI generation performance requirements for HSUPA MIMO transmission.
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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. 


