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1 Introduction
In RAN4 #56 meeting, some contributions regarding the BS demodulation performance in UL-MIMO transmission were presented [1-3]. In [2], it proposed that some aspects independent with RAN1’s progress can be considered. In this contribution, we discuss the 2 antenna ports full rank transmission in moving cases which mean medium and high Doppler frequencies. The simulation results in different propagation models are also presented.
2 Discussion
In this section, we firstly present the simulation assumptions and results of rank-2 single user transmission in different propagation models.
2.1 Simulation Assumptions

1) For UL MIMO scenario, the SNR defined in R8/9 BS demodulation is reused.
2) Test parameters for testing PUSCH are listed in Table 1.
Table 1 Test parameters for testing PUSCH
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Cyclic prefix
	normal

	Channel estimation
	Practical and realistic channel and noise estimates 

	Reference receiver
	MMSE


3) The FRCs are listed in Table 2.
Table 2 FRC parameters for PUSCH performance requirements 
	Reference channel
	R.1
	R.2

	Allocated resource blocks
	50
	50

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	QPSK
	16QAM

	Code rate
	1/3
	3/4

	Payload size (bits)
	5160
	21384

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	24

	Number of code blocks - C
	1
	4

	Coded block size including 12bits trellis termination (bits)
	15564
	16140

	Total number of bits per sub-frame
	14400
	28800

	Total symbols per sub-frame
	7200
	7200


2.2 Test Case
Table 3 Test cases for rank-2 transmission with single user
	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	Verification point

	1
	2x2 QPSK 1/3 10MHz
	R.1
	EVA70
	Low
	70 % tp

	2
	2x2 QPSK 1/3 10MHz
	R.1
	ETU70
	Low
	70 % tp

	3
	2x2 QPSK 1/3 10MHz
	R.1
	ETU300
	Low
	70 % tp

	4
	2x2 16QAM 3/4 10MHz
	R.2
	EVA70
	Low
	70 % tp


2.3 Simulation results
The simulation results for scenarios 1, 2, 3 and 4 are given below.
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Figure 1 simulation results of scenario 1
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                            Figure 2 simulation results of scenario 2
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Figure 3 simulation results of scenario 3
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Figure 4 simulation results of scenario 4

Table 4 
SNR at 70% test point of four test cases for rank-2 single user

	Scenario
	Description
	Reference channel
	Propagation model
	Antenna correlation
	SNR (dB)

(at 70% tp)

	1
	2x2 QPSK 1/3 10MHz
	R.1
	EVA70
	Low
	4.5

	2
	2x2 QPSK 1/3 10MHz
	R.1
	ETU70
	Low
	4.7

	3
	2x2 QPSK 1/3 10MHz
	R.1
	ETU300
	Low
	-

	4
	2x2 16QAM 3/4 10MHz
	R.2
	EVA70
	Low
	17.7


Table 4 shows the SNR at 70% test point of scenarios 1 and 2 are 4.5dB and 4.7dB respectively. Thus, scenarios 1 and 2 are feasible for 2 antenna ports full rank transmission. As can be seen from figure 3, the relative throughput of scenario 3 can not reach 70%, mainly because fading has great impact on channel estimation and receiver. Therefore, we propose so high speed transmission should be excluded from the test scenarios of UL-MIMO PUSCH performance requirements. 
For scenario 4, the SNR at 70% test point is 17.7dB. Therefore, scenario 4 is also feasible for 2 antenna ports full rank transmission.
3 Conclusion
In this contribution, we present the simulation results of 2 antenna ports full rank transmission in different propagation models. For 2 antenna ports, especially the full rank transmission of the lowest order modulation, we should consider the scenarios such as EVA70 and ETU70, which can bring frequency selective gain from rich scattering environment compared with EPA5. If the speed is not below 300km/h, the spatial multiplexing transmission will fall back to single antenna port mode, so no additional performance requirements are needed for so high speed train. 
With regard to higher order modulation such as 16QAM, the scenario such as EVA70 should also be included in test cases. 
Therefore, for 2 antenna ports full rank transmission, we propose the following test cases should be included.
· QPSK 1/3, EVA70, Low Correlation
· QPSK 1/3, ETU70, Low Correlation
· 16QAM 3/4, EVA70, Low Correlation
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