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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 initial simulation results of S-E-DPCCH detection performance according to the assumptions from [2] and in comparison to the results of E-DPCCH detection performance presented in [1]. These results can help to decide whether S-E-DPCCH detection performance requirements are needed due to introduction of HSUPA MIMO and contribute to overall progress on BS performance requirements.
2 Simulation results 
S-E-DPCCH has been introduced for HSUPA MIMO as a physical channel used to transmit control information associated with the S-E-DPDCH. Frame structure of this channel is the same as the E-DPCCH frame structure but S-E-DPCCH is not used for channel estimation and is not boosted.
S-E-DPCCH detection performance in multi path fading condition was determined by dependence of the false alarm rate and the missed detection rate on average Rx Ec/No. It has been assumed that false alarm probability shall be lower than 1% and missed detection probability shall be lower than 0.2% during the test, similarly to the E-DPCCH detection requirements. The table below summarizes the main test parameters for S-E-DPCCH detection according to [2].
Table 1. Main test parameters for S-E-DPCCH detection performance in HSUPA MIMO transmission mode

	Parameter
	Value

	Propagation channel models
	PA3, PB3

	Fixed reference channels
	FRC9, FRC10

	Physical channels to be turned on for missed detection test
	DPCCH, S-DPCCH, E-DPDCH, S-E-DPDCH, E-DPCCH and S-E-DPCCH

	Physical channels to be turned on for false alarm test
	DPCCH, S-DPCCH, E-DPDCH and E-DPCCH


The plot below illustrates missed detection probability of S-E-DPCCH channel versus average value of Rx Ec/No for FRC9.
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Figure 1. Missed detection probability of S-E-DPCCH for FRC9
In comparison to E-DPCCH missed detection performance for HSUPA MIMO [1], it can be noted that in case of S-E-DPCCH, higher values of Rx Ec/No are needed to obtain 0.2% probability of missed detection. The reason of difference in Rx Ec/No value levels is boosting of E-DPCCH which causes that lower average total Rx Ec/No is needed than for S-E-DPCCH which is not boosted. 
It should be further discussed whether there is a need to introduce S-E-DPCCH detection performance requirements or fulfilling of E-DPCCH detection requirements will ensure minimum performance of HSUPA MIMO transmission. During this evaluation very helpful might be the curves of dependence of HSUPA MIMO throughput on average Rx Ec/No and the impact of S-E-DPDCH detection performance on their shape. 
As can be observed in the Figure 1, approximate values of Rx Ec/No for which missed detection probability is equal to 0.2% are 2dB and -2.5dB respectively for PA3 and PB3. Referring these values to Figure 2 and Figure 3 it can be noted that Rx Ec/No = 2dB gives about 35% of maximum throughput on secondary stream for PA3 (Figure 2) and Rx Ec/No = 

-2.5dB gives less than 5% of maximum throughput on secondary stream for PB3 (Figure 3). It means that in normal working conditions when HSUPA MIMO provides high data rate (at least 70% of maximum throughput), the probability of S-E-DPCCH missed detection is always lower than 0.2%, as the actual operational Rx Ec/No for HSUPA MIMO transmission is above values presented in Figure 1 and required to obtain 0.2% of probability.
It should be also remembered that S-E-DPCCH is not used for channel estimation (unlike E-DPCCH) and just carries control information for S-E-DPDCH, nevertheless the impact on secondary stream throughput is not noticeable when Rx Ec/No is lower than required to ensure minimum missed detection probability of S-E-DPCCH (2dB for PA3 in Figure 2 and -2.5dB for PB3 in Figure 3).
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Figure 2. 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 [3]
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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 [3]
Taking the above into account it seems to be not needed to introduce S-E-DPCCH detection performance requirements as E-DPCCH detection performance requirements are enough to ensure minimum performance of HSUPA MIMO transmission.
The plots above present simulation results only for FRC9. In case of FRC10 it turned out that according to simulation results, 0.2% probability of missed detection of S-E-DPCCH cannot be obtained under current assumption of S-E-DPCCH/DPCCH power ratio equals to 0dB, which is caused by strong inter-stream interferences due to absence of power boosting. To meet missed detection probability no higher than 0.2%, S-E-DPCCH/DPCCH power ratio should be equal to 6dB (60/15) or even 8dB (95/15). On the other hand, as can be observed e.g. in the Figure 4 [3], missed detection probability higher than 0.2% seems to have no significant impact on the performance of secondary stream. However, it should be further discussed whether new S-E-DPCCH/DPCCH power ratio is needed for FRC10 and what value should be used.
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Figure 4. 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 [3]
3 Conclusion 
In this contribution initial simulation results of S-E-DPCCH detection performance have been presented. On the basis of these results it can be concluded that S-E-DPCCH detection performance requirements are not needed to ensure good performance of HSUPA MIMO transmission. It was also indicated that further discussions might be needed to decide whether new value of S-E-DPCCH/DPCCH power ratio is required for FRC10 to ensure low probability of missed detection.
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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. 


