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1 Introduction
According to the way forward agreed in RAN4 #67 [1], the demodulation performance requirements for UL-MIMO shall be settled during RAN4 #68. 
This contribution presents the simulation results for E-DPDCH/S-E-DPDCH demodulation performance, based on the assumptions in [1].   
2 Simulation results
The simulation results presented in table 1 are realistic results, but assume ideal decoding of E-DPCCH and S-E-DPCCH. They  are obtained for three propagation models (PA3, PB3, VA3) and two fixed reference channels (FRC9, FRC10) presented in [1] and in the Appendix of this contribution. During the simulation time the TPI was kept fixed to a random value.
The throughput was measured separately (per stream) and the corresponding values for receiver Ec/No (Rx Ec/No) required for the 70% of the maximum throughput of the FRC are reported in the table. 

Due to inter-stream and the inter-symbol interferences the 70% of maximum throughput for FRC10 could not be reached, so the corresponding Ec/No value is set to N/A. 
Table 1: Demodulation performance simulation results for E-DPDCH and S-E-DPDCH for UL MIMO
	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC9
	FRC10

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

	Ped A,  3 km/h
	8.0
	7.6
	16.2
	15.4

	Ped B,  3 km/h
	13.8
	13.1
	N/A
	N/A

	Veh A,  3 km/h
	10.1
	9.5
	N/A
	N/A


3 Proposal
Given the simulation results obtained, we propose to only include cases when the 70% of maximum throughput criteria is fulfilled. 
We also propose to exclude the PB3 for FRC9 considering the argumentation in [2] and the controversy created around the relevance of this channel model for urban scenarios. According to [2] the delay spread in 3GPP TU channel model is much higher than what measurements in real networks shows. The ITU PB3 channel model presents even higher median delay spread that 3GPP TU (0.75 compared to 0.5).
The specifications should contain the following receiver performance minimum requirements:

Table 2: Proposal for Table 8.19A in TS 25.104: Minimum Requirements for E-DPDCH and S-E-DPDCH for UL MIMO
	Fixed 
Reference Channel
	Reference value, EC/N0 (dB), 
for R ≥ 70% of maximum information bit rate

	Propagation conditions
	FRC9
	FRC10

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

	Ped A,  3 km/h
	TBD
	TBD
	TBD
	TBD

	Veh A,  3 km/h
	TBD
	TBD
	N/A
	N/A
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Appendix: 

Simulation Assumptions
	Parameter
	Value

	Physical channels
	DPCCH, S-DPCCH, E-DPCCH, S-E-DPCCH, E-DPDCH and S-E-DPDCH

	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
	Realistic (MIMO capable type 3 receiver)

	Channel estimation
	Realistic

	Inner loop power control
	Off, fixed TX power approach

	Outer loop power control
	Off

	EVM [%]
	0

	TX weight vector selection
	A fixed precoding weight vector

	E-TFC selection
	Fixed FRC approach, the same FRC for E-DPDCH and S-E-DPDCH

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

	Metrics
	Rx Ec/No at 70% of max throughput


FRC 9 (boosted E-DPCCH)
	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. 


FRC10 (boosted E-DPCCH)

	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
6.00
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. 



