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1 Introduction

At RAN4#65 meeting a set of the assumptions for the evaluation of BS demodulation performance requirements for HSUPA MIMO transmission were presented and discussed on the basis of [1][2][3]. However, none of the proposed assumptions was formally approved. This contribution re-opens the discussion and proposes the detailed simulation methodology of BS demodulation performance of E-DPDCH and S-E-DPDCH channels for HSUPA MIMO rank-2 transmission. Simulation parameters are presented only for data channels demodulation performance, as for minimum set of new requirements.
2 Testing methodology
It should be noted that the following simulation parameters were developed to be at the maximum alignment with existing HSUPA testing methodology as well as with testing principles for UL MIMO in LTE.

2.1 Power control
Transmit power of the signal is constant (the power control mechanism is OFF). The measured power characteristic in the test is average pre-receiver Rx power (Rx Ec/No). To change the Rx Ec/No, the Tx power level is changed.
2.2 Beamforming approach

Beamforming (TPI) is fixed during the test duration. Fixed rank-2 transmission is performed.
2.3 Physical channels parameters
Transport block size, physical channels structure, and powers of the physical channels (β-coefficients) are constant during the test and defined by new HSUPA MIMO fixed reference channels (FRC).
2.4 Allowed retransmissions
H-ARQ is ON and is operating using the incremental redundancy (IR) mode. The maximum number of retransmissions is 4. H-ARQ ACK/NACKs are the only type of feedback being sent from the UE to the Node B (BS tester) during the tests.
2.5 Propagation channels combinations
The channel models for the test include ITU Pedestrian A 3 km/h (PA3) and ITU Pedestrian B 3 km/h (PB3) because only low mobility channels should be considered, as the MIMO is primarily targeted for this class of UEs. The antenna configuration 2x2 is tested.
2.6 Extension for channel modeling
It is proposed to define the channel model extension for HSUPA MIMO testing by using non-correlated independent channel realizations between different Tx and Rx antenna pairs while maintain the current time domain channel profiles defined by Annex B.5 of [4].
2.7 Performance metric
Measured performance characteristic is the throughput (calculated as a fraction of the maximum throughput of the corresponding FRC with the BLER equal to 0%). The requirements (Rx Ec/No) are defined for the 70% percentiles of the maximum throughput. The throughput is measured jointly for the two streams.
3 HSUPA MIMO FRC proposals 
New HSUPA MIMO fixed reference channels can be based on existing FRC3 and FRC8 [4] (RX diversity cases) as correspond to 2ms TTI and 2SF2 + 2SF4 spreading scheme. FRC3 assumes QPSK modulation and FRC8 assumes 16QAM modulation. E-DPCCH boosting should be always assumed in case of reusing FRC8.

The same FRC is proposed to be used for both E-DPDCH and S-E-DPDCH channels.

The FRC3 and FRC8 descriptions are extended to define powers of MIMO-specific physical channels: S-DPCCH, S-E-DPCCH and S-E-DPDCH. The S-DPCCH power is proposed to be equal to a sum of the DPCCH and E-DPCCH powers, the S-E-DPCCH power is proposed to be equal to the DPCCH power and the S-E-DPDCH power is proposed to be equal to the E-DPDCH power.
Detailed descriptions of the proposed FRCs for HSUPA MIMO demodulation performance testing are provided in Table 1 and Table 2. The extensions of the FRC3 and FRC8 are called FRC9 and FRC10 respectively in the tables below.
Table 1. Detailed description of FRC9 for HSUPA MIMO mode testing

	Parameter
	Unit
	Value

	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
0
4.77
0
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 2. Detailed description of FRC10 (boosted E-DPCCH) for HSUPA MIMO mode testing

	Parameter
	Unit
	Value

	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
16.24
0
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.


Proposal 1: Fixed reference channels presented in Table 1 and Table 2 should be used to define BS demodulation performance requirements for HSUPA MIMO transmission.
4 Summary of simulation assumptions

Table 3 summarizes a list of simulation assumptions proposed for BS demodulation performance requirements of E-DPDCH and S-E-DPDCH channels for HSUPA MIMO transmission. Parameters which are not described in the previous sections are taken from the existing BS performance test cases used for HSUPA. Implementation-specific parameters such as receiver type, channel estimator type and decoder parameters are selected and realized as practical.

Table 3. A summary of simulation assumptions for HSUPA MIMO
	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
	LMMSE

	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, the same FRC for E-DPDCH and S-E-DPDCH

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

	Antenna configuration
	2x2

	Correlation of channel realizations between TX antennas
	0

	Correlation of channel realizations between RX antennas
	0

	H-ARQ operating point
	10% BLER after the 1st attempt

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

	Metrics
	Rx Ec/No at 70% of max throughput


Proposal 2: Simulation parameters presented in Table 3 should be used to define BS demodulation performance requirements for HSUPA MIMO transmission.
5 Conclusion 
This contribution presents detailed description of simulation parameters needed for evaluation of BS demodulation performance requirements for HSUPA MIMO transmission. It is proposed to agree on the following:
Proposal 1: Fixed reference channels presented in Table 1 and Table 2 should be used to define BS demodulation performance requirements for HSUPA MIMO transmission.
Proposal 2: Simulation parameters presented in Table 3 should be used to define BS demodulation performance requirements for HSUPA MIMO transmission.
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