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1. Introduction
As some agreements have been made on UL-MIMO Performance Requirement in RAN4 Ad Hoc #4 and RAN4#57 [1]~[6], it is time to discuss broader relevant issues in order to make further progress now. In this contribution, we provide our considerations regarding the simulation assumptions and test cases for the PUSCH, TDD transmission. 
2. Discussion
Based on contributions submitted to RAN4 Ad Hoc #4 as well as on further agreements achieved during RAN4#57 [1]~[6], the following simulation assumptions are adopted: 
· UL-MIMO BS performance should be defined within one CC.

· Fixed rank scheme will be adopted, in order to reduce the complexity of simulation test.

· Single transmission antenna port mode in Rel-10 is the same as in Rel-8, so there is no additional performance requirement need for single transmission antenna port mode in Rel-10 with the introduction of UL-MIMO.

· Recent work should be focused on two transmission antenna ports.

· AGI will not be considered.
For the codebook selection scheme, we suggest that randomly selection from the codebook set should be adopted in the simulation assumptions, which means the BS side determine no codebook for the UE according to the channel condition. and randomly codebook selection scheme can minimize the complexity of simulation test and avoid the situation that the demodulation capability of BS highly dependent on the quality of codebook selection algorithm.
Another pending simulation assumption is the bandwidth which has important effect on performance requirement. As all the channel bandwidths are tested for the PUSCH performance requirement in Rel-8, we suggest that it should also be included in Rel-10.
3. Test cases coverage
When developing test cases for BS demodulation capability, it is important to consider practical use cases, proper feature verification, and broad coverage on UE categories and propagation condition. For UL-MIMO PUSCH performance test, the main intention would be to evaluate the demodulation capability of the BS. Additionally, test cases should be able to show the throughput increase obtained from employing spatial multiplexing per UE and MU-MIMO transmission.
As the MIMO configuration scenarios prioritized 2Tx architecture, four aspects should be included in the test cases, which are rank1 SU, rank1 MU, rank2 SU and rank2 MU respectively. Based on the description above, we propose the following test cases for 2Tx PUSCH performance requirement, furthermore, the required SNR at the verification point are provided in order to illustrate the all test cases are available and practical. In addition, only 10MHz bandwidth scenarios are tested below to support the simulation assumptions and provide the simulation results.
All the common test parameters used in simulation test are specified in the Annex.
For rank-1 SU case, the scenarios 1.1, 1.2, 1.3 are included in order to cover low Category UE used in different channel condition. Secondly, the scenario 1.7 corresponds to a high throughput support test case, and covers a high Category UE or a UE near a cell site. Finally, the scenarios 1.6 and 1.7 are added to compare the throughput with the scenario 1.4 and 1.5 which have less number of receiving antennas.
· Table 1  Rank-1 SU
	Scenario Number
	Bandwidth and MCS
	Channel Condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	Fraction of Max Throughput
	SNR (dB)

	1.1
	QPSK 1/3 10MHz
	EVA5
	2x2 Low
	70%
	-0.9

	1.2
	QPSK 1/3 10MHz
	ETU70
	2x2 Low
	70%
	-0.1

	1.3
	QPSK 1/3 10MHz
	EPA5
	2x2 High
	70%
	3.6

	1.4
	16QAM 3/4 10MHz
	EPA5
	2x2 Low
	70%
	9.3

	1.5
	64QAM 5/6 10MHz
	EPA5
	2x2 Low
	70%
	16.8

	1.6
	16QAM 3/4 10MHz
	EPA5
	2x4 Low
	70%
	5.0

	1.7
	64QAM 5/6 10MHz
	EPA5
	2x4 Low
	70%
	12.4


For rank-1 MU case, the scenarios 2.1, 2.2 need to be included to ensure the correct demodulation of PUSCH under the influence of multi-user interference.
· Table 2  Rank-1 MU(2UE)
	Scenario Number
	Bandwidth and MCS
	Channel Condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	Fraction of Max Throughput
	SNR (dB)

	2.1
	QPSK 1/3 10MHz
	EPA5
	2x2 High
	70%
	13.9

	2.2
	16QAM 3/4 10MHz
	EPA5
	2x2 Low
	70%
	18.1


The scenarios in Table 3 are included to compare the Rank-2 SU throughput performance with the Rank-1 SU performance, and show the throughput increase obtained from employing spatial multiplexing . As to scenario 3.4, 64QAM 5/6 10MHz, the required SNR for 70% of the maximum throughput would be higher than 24dB, which is difficult to achieve in a realistic receiver. So we decrease the encoding rates to 64QAM 1/2.
· Table 3  Rank-2 SU

	Scenario Number
	Bandwidth and MCS
	Channel Condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	Fraction of Max Throughput
	SNR (dB)

	3.1
	QPSK 1/3 10MHz
	EVA5
	2x2 Low
	70%
	4.0

	3.2
	QPSK 1/3 10MHz
	EVA70
	2x2 Low
	70%
	4.7

	3.3
	16QAM 3/4 10MHz
	EPA5
	2x2 Low
	70%
	16.9

	3.4
	64QAM 1/2 10MHz
	EPA5
	2x2 Low
	70%
	17.7

	3.5
	16QAM 3/4 10MHz
	EPA5
	2x4 Low
	70%
	9.1

	3.6
	64QAM 5/6 10MHz
	EPA5
	2x4 Low
	70%
	16.7


· Table 4  Rank-2 MU(2UE)
	Scenario Number
	Bandwidth and MCS
	Channel Condition
	Antenna Configuration and Correlation
	Verification point

	
	
	
	
	Fraction of Max Throughput
	SNR (dB)

	4.1
	QPSK 1/3 10MHz
	EVA5
	2x4 Low
	70%
	3

	4.2
	16QAM 3/4 10MHz
	EPA5
	2x4 Low
	70%
	18.4


4. Conclusions

In this contribution, some considerations regarding the simulation assumptions and test cases are given. We propose to consider randomly codebook selection scheme in the simulation assumptions. Furthermore, some possible test cases are proposed in section 3, and the required SNR at the verification point are provided in order to illustrate the all test cases are available.
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6. Annex

· Table 5  Common test parameters
	Common parameters
	Value

	Uplink-downlink configuration
	#1 (2:2)

	Special subframe configuration
	#4 (DwPTS:GP:UpPTS – 12:1:1)

	Cell ID
	0

	Verification point
	70%-ile throughput

	Channel estimation
	Practical and realistic channel and noise estimates with no a-priori knowledge of the channel state information

	Redundancy version sequence
	{0,2,1,3}

	Cyclic prefix
	Normal

	Scheduling rate
	Four subframes per radio frame

	Power allocation
	PA = 0 dB          PB = 0 ((B/(A=1)

	Power allocation ratio UE1 / UE2
	0dB

	precoder update granularity
	Frequency domain: All PRBs
Time domain: 1 radio frame

	Interference
	AWGN + simulated MU-MIMO interference

	Simulation length
	20000 subframes


