TSG-RAN Working Group 4 (Radio) meeting #66bis
R4-131527
Chicago, IL, US, 15 - 19 Apr, 2013
Source:
Nokia Siemens Networks

Title:
Simulation results of E-DPCCH detection performance for HSUPA MIMO
Agenda item:
6.5.3
Document for:
Approval
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 

One of the objectives of [1] is to investigate the need of new E-DPCCH detection performance requirements with inter stream interference condition when MIMO is configured, in similar way as existing requirements for SISO/SIMO modes defined in section 8.12 of TS25.104. 
In this contribution we present simulation results of E-DPCCH detection performance according to the general assumptions from [1] and existing requirements from TS25.104. 
Appropriate simulation results of E-DPDCH/S-E-DPDCH demodulation performance and TPI generation performance are presented in contributions [2] and [3] respectively.
2 Simulation results 
Introduction of HSUPA MIMO transmission mode necessitates to verify compliance of the existing E-DPCCH detection performance requirements. According to the existing requirements, E-DPCCH detection performance in multi path fading condition is determined by dependence of the false alarm rate and the missed detection rate on average Rx Ec/No. It has been agreed that false alarm probability shall be lower than 1% and missed detection probability shall be lower than 0.2% during the test. The same values are used in the simulations for HSUPA MIMO. The table below summarizes the main test parameters for E-DPCCH detection according to [1] and existing SISO/SIMO requirements. Detailed simulation assumptions are presented in the Appendix.
Table 1. Main test parameters for 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


On the basis of simulation results, the following values of average Rx Ec/No were defined for determined probabilities of false alarm and missed detection of E-DPCCH in HSUPA MIMO transmission mode.
Table 2. Simulation results of E-DPCCH false alarm for HSUPA MIMO transmission

	Propagation conditions
	Received Ec/N0
	Required detection probability

	
	FRC9
	FRC10
	

	Pedestrian A, 3km/h
	-23.51 dB
	-18.00 dB
	< 10-2

	Pedestrian B, 3km/h
	-24.05 dB
	-18.06 dB
	< 10-2


Table 3. Simulation results of E-DPCCH missed detection for HSUPA MIMO transmission

	Propagation conditions
	Received Ec/N0
	Required missed detection probability

	
	FRC9
	FRC10
	

	Pedestrian A, 3km/h
	-8.56 dB
	-3.06 dB
	< 2*10-3

	Pedestrian B, 3km/h
	-9.11 dB
	-3.12 dB
	< 2*10-3


Similarly to the existing requirements of SISO/SIMO modes, E-DPCCH detection performance is better for the PB3 channel than for the PA3 channel. What is more important, the MIMO E-DPCCH detection has better performance for both false alarm and missed detection in comparison to SISO/SIMO modes. It simply means that even when the simulations for MIMO mode were done for different FRCs than for SISO/SIMO modes, the existing requirements are enough to ensure that E-DPCCH in HSUPA MIMO transmission is detected with acceptable performance. In other words, it is common understanding that the NodeB which is configurable for HSUPA MIMO transmission is capable also to uplink transmissions with single Tx antenna and then only one set of requirements (for SISO/SIMO) has to be fulfilled by such NodeB to ensure that E-DPCCH is always detected with minimum performance. In addition, the actual operational Rx Ec/No for HSUPA MIMO transmission is significantly above the values presented in Table 3, i.e. needed to obtain acceptable probability of missed detection. For instance, in case of FRC9 the Rx Ec/No which ensures the missed detection probability lower than 0.2% is almost 20dB below the value required to obtain 70% of maximum throughput (according to the simulation results from [2]). It means that in normal working conditions when HSUPA MIMO provides high data rate, the minimum performance of E-DPCCH detection is always obtained.
Taking all of that into account it is clear that introduction of new E-DPCCH detection performance requirements is not needed for HSUPA MIMO. Because of that the following is proposed to be approved:

Proposal 1:  New E-DPCCH detection performance requirements are not needed due to introduction of HSUPA MIMO transmission mode.
3 Conclusion 
This contribution presents simulation results of E-DPCCH detection performance for HSUPA MIMO transmission, based on the assumptions from [1] and existing requirements for SISO/SIMO modes from TS25.104. On the basis of these results the following proposal is presented:
Proposal 1:  New E-DPCCH detection performance requirements are not needed due to introduction of HSUPA MIMO transmission mode.
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Appendix
Table A1. Detailed simulation assumptions for E-DPCCH detection performance in HSUPA MIMO transmission mode
	Parameter 
	Value 

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

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

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16-QAM

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Max Log MAP 

	Number of iterations for turbo decoder
	8

	Node B receiver type
	Rake

	Channel estimation
	Realistic

	Inner loop power control
	Off, fixed TX power approach

	Outer loop power control
	Off

	TX weight vector selection
	A fixed precoding weight vector

	E-TFC selection
	Fixed FRC approach

	Propagation channel
	Ped A, 3 km/h; Ped B, 3 km/h;

	Antenna configuration
	2x2

	Time Alignment Error at UE 
	0Tc 

	Correlation of channel realizations between TX antennas
	0

	Correlation of channel realizations between RX antennas
	0

	H-ARQ approach
	Incremental redundancy, 4 H-ARQ transmissions at maximum


Table A2. 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 A3. 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. 


