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1
Introduction

In Ran4 Meeting AH#04, the time plan for UL-MIMO proposed in [1] was agreed. We provide some simulation results on PUSCH for rank 2, covering FDD mode. By comparing the results, we propose the simulation assumptions.
2 Discussion
It has been discussed in RAN4 that for UL MIMO, the test case design should be separated from carrier aggregation performance testing. That is, testing for UL MIMO should be defined for single UL CC [2]. Because of the multiple antenna configurations and possible ranks, the number of tests will be multiplied. We should first determine the simulation assumption of the “rank 2” test that can provide the maximum throughput. We choose the propagation model “EPA5” in the simulation, the other propagation is described in R4-110322. 

The following demodulation tests for rank 2 and 10MHz are specified.
--Tests on code rate for 64QAM
1. PUSCH spatial multiplexing, 64QAM, Code Rate=5/6, Rank=2, 10MHz, low, EPA5
2. PUSCH spatial multiplexing, 64QAM, Code Rate=3/4, Rank=2, 10MHz, low, EPA5
3. PUSCH spatial multiplexing, 64QAM, Code Rate=2/3, Rank=2, 10MHz, low, EPA5

4. PUSCH spatial multiplexing, 64QAM, Code Rate=1/2, Rank=2, 10MHz, low, EPA5

--Tests on correlation for 64QAM & 16QAM

5. PUSCH spatial multiplexing, 64QAM, Code Rate=1/2, Rank=2, 10MHz, medium, EPA5

6. PUSCH spatial multiplexing, 16QAM, Code Rate=3/4, Rank=2, 10MHz, low, EPA5

7. PUSCH spatial multiplexing, 16QAM, Code Rate=3/4, Rank=2, 10MHz, Medium, EPA5

8. PUSCH spatial multiplexing, 16QAM, Code Rate=1/2, Rank=2, 10MHz, low, EPA5

9. PUSCH spatial multiplexing, 16QAM, Code Rate=1/2, Rank=2, 10MHz, Medium, EPA5

--Tests for QPSK

10. PUSCH spatial multiplexing, QPSK, Code Rate=1/3, Rank=2, 10MHz, low, EPA5

The FRC used in the simulations are specified in Annex 1. 
3
Alignment results

The simulation results on different code rates for “PUSCH 64QAM low” are shown in figure 1. When code rate is 3/4, the SNR level should reach 20.67dB to meet the performance requirement of 70%. That is, the SNR level will be above 20.67dB considering the impairment margin. It is impossible in practical scenarios. According to the results, we propose to reduce the code rate to 2/3 or 1/2. However, we reserve the case “code 5/6” as the upper limit.
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Figure 1 64QAM CodeRate=5/6 or 3/4 or 2/3 low 2x2

Proposal 1: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, 64QAM 5/6, Low, EPA5.

Proposal 2: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, 64QAM 2/3, Low, EPA5.
The simulation results on different correlation of antennas for “PUSCH 64QAM 1/2” are shown in figure 2. We can see that when the correlation is low the SNR level reaches 16.5dB to meet the 70% performance requirement. However, when the correlation is medium the SNR level is 23.5dB, which will be much higher plus the impairment margin.
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Figure 2 64QAM CodeRate=1/2 low or medium 2x2
Proposal 3: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, 64QAM 1/2, Low, EPA5.

The simulation results on different correlation of antennas for “PUSCH 16QAM 3/4” are shown in figure 3. We can see that when the correlation is low the SNR level reaches 15.1dB to meet the 70% performance requirement. However, when the correlation is medium the SNR level is higher than 21dB, which will be much higher plus the impairment margin.
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Figure 3 16QAM CodeRate=3/4 low of medium 2x2

Proposal 4: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, 16QAM 3/4, Low, EPA5.
The simulation results on different correlation of antennas for “PUSCH 16QAM 1/2” are shown in figure 4. We can see that when the correlation is medium the SNR level reaches 16.6dB to meet the 70% performance requirement. Even considering the impairment margin in the future, the SNR level is rational.
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Figure 4 16QAM CodeRate=1/2 low of medium 2x2
Proposal 5: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, 16QAM 1/2, Medium, EPA5.
The simulation result for “PUSCH QPSK 1/3 low” is shown in figure 5. This scenario can be specified as the minimum requirement for PUSCH demodulation.
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Figure 5 QPSK CodeRate=1/3 low 2x2

Proposal 6: Test scenario for PUSCH multi-layer spatial multiplexing: PUSCH, 10MHz, rank 2, QPSK 1/3, Low, EPA5.
4
Conclusion
According to the simulation results, we provide our proposal on the simulation assumptions for PUSCH rank 2 demodulation requirements for EPA 5 as following:
--

PUSCH, 10MHz, rank 2, 64QAM 5/6, Low, EPA5.
--

PUSCH, 10MHz, rank 2, 64QAM 2/3, Low, EPA5.

--
PUSCH, 10MHz, rank 2, 64QAM 1/2, Low, EPA5.

--
PUSCH, 10MHz, rank 2, 16QAM 3/4, low, EPA5.
--
PUSCH, 10MHz, rank 2, 16QAM 1/2, Medium, EPA5.
--
PUSCH, 10MHz, rank 2, QPSK 1/3, Low, EPA5.
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Annex A
Table 1 FRC parameters for performance requirements 

	Reference channel
	A3-5
	A4-6
	A5-5
	A10
	A11
	A12
	A13
	A14

	Allocated resource blocks
	50
	50
	50
	50
	50
	50
	50
	50

	DFT-OFDM Symbols per subframe
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	16QAM
	64QAM
	16QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate
	1/3
	3/4
	5/6
	1/2
	3/4
	2/3
	1/2
	5/6

	Payload size (bits)
	5160
	21384
	36696
	14112
	31704
	28336
	21384
	36696

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	0
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	1
	4
	6
	3
	6
	5
	4
	6

	Coded block size including 12bits trellis termination (bits)
	15564
	16140
	18444
	14220
	15948
	17100
	16140
	18444

	Total number of bits per sub-frame
	14400
	28800
	43200
	28800
	43200
	43200
	43200
	43200

	Total symbols per sub-frame
	7200
	7200
	7200
	7200
	7200
	7200
	7200
	7200
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