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1 Introduction

In last RAN4 meeting, preliminary simulation assumption for PUSCH was agreed. It was decided to focus on the Rank 2 cases firstly, and the necessity of having the requirements for Rank 1 needs to be evaluated in this meeting [1-5]. In this contribution, following two issues are discussed:

1. The necessity of rank 1 performance requirements
2. The retransmission scheme for rank2 test cases
2 Discussion

2.1 Evaluation of Rank 1 performance requirements
For rank1 UL MIMO transmission with the random precoder, if it has the similar performance as Rel.8 single antenna uplink transmission, there might be no need to develop additional BS performance requirements for rank 1 case.

In order to make the comparison, the other simulation assumptions for 2Tx should be as same as in Rel-8. For example, the correlation values should be set to low. For rank1 transmission, antenna structure with 2Tx and 2Rx were investigated. For random precoder of rank1 test, PMI index 0-3 were selected as discussed in [6]. Detail simulation assumptions were captured in Annex. 
In our simulation, bandwidth of 1.4MHz and 10MHz are considered. For each bandwidth, the test cases listed in Table 1 are investigated according to [7]. 
Table 1 Test case for rank1 comparing (1.4MHz for example)
	Number of RX antennas
	Cyclic prefix
	Propagation conditions 
	FRC

	2
	Normal
	EPA 5Hz
	A3-2

	
	
	
	A4-3

	
	
	
	A5-2

	
	
	EVA 70Hz
	A3-2

	
	
	
	A4-3


Figure 1 to 6 show the performance for EPA 5Hz with QPSK, 16QAM and 64QAM correspondingly. It can be seen that for these cases, the difference for the performance between 1T2R in Rel8 and 2T2R Rank1 transmission is negligible. 
The simulation results for EVA 70Hz can be fund in Annex B. The same conclusion can be reached from the results.
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Figure1: 1.4MHz, Full RB, QPSK 1/3, EPA5                                   Figure2: 10MHz, Full RB, QPSK 1/3, EPA5
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Figure3: 1.4MHz, Full RB, 16QAM 3/4, EPA5                                   Figure4: 10MHz, Full RB,16QAM 3/4, EPA5
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Figure5: 1.4MHz, Full RB, 64QAM 5/6, EPA5                                   Figure6: 10MHz, Full RB,64QAM 5/6, EPA5
2.2 Retransmission scheme for rank2 test cases
In 36.213, the retransmission scheme is described as:
“For FDD and normal HARQ operation, in case of uplink spatial multiplexing, if the UE detects a PHICH transmission and the UE does not detect a PDCCH with DCI format 4 in subframe n intended for the UE, and if the number of negatively acknowledged transport blocks is not equal to the number of transport blocks indicated in the most recent PDCCH associated with the corresponding PUSCH then the UE shall adjust the corresponding PUSCH retransmission in subframe n+4 according to the PHICH information, using the precoding matrix with code book index 0 and the number of transmission layers equal to number of layers corresponding for the negatively acknowledged transport block from the most recent PDCCH.” 
The description above can be interpreted as: for 2Tx transmission, in case of “ACK; NACK” (or “NACK; ACK”) was reported for Rank 2 transmission, UE should either retransmit according to PDCCH DCI format 4 or use Rank1 for retransmission. However if we look at 36.141, in Rel-8/9, the test set-up is as figure below:
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Figure I.3-2: Functional set-up for performance requirements for PUSCH, PRACH, single user PUCCH in multipath fading conditions and for High Speed Train conditions for BS with Rx diversity (2 Rx case shown)
From the figure above, it can be seen that the HARQ Feedback is only for PUSCH and it should be error free (ideal feedback) which means there is no PHICH or PDCCH transmitted. In this case the retransmission scheme in the tests is recommended to be clearly defined. Considering it is Rank 2 test, we suggest restrict the retransmission to Rank 2 during the test.
3 Conclusion
In this contribution, we considered some remaining issues for UL-MIMO PUSCH performance requirements. It is proposed that:
1. No additional BS performance requirements need to be developed for Rank 1 case.

2. For Rank 2 test, restrict the retransmission to Rank 2 during the test.
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Annex A: Simulation assumptions
Simulation assumptions for UL throughput performance comparison:
	Common parameters
	Value

	Channel Model
	EVA70, EPA5

	Noise Model
	AWGN

	Channel Bandwidth
	1.4MHZ, 10 MHz, 

	Channel estimation
	Practical and realizable channel and noise estimates [ML channel estimator with real noise estimation]

	Cyclic prefix
	Normal

	Precoding method
	Random precoding for rank1

	Resource allocation
	Full RB allocation

	Modulation scheme and code rate
	QPSK 1/3 16QAM 3/4, 64QAM 5/6

	Number of HARQ processes
	8 HARQ processes for FDD

	Maximum number of HARQ transmissions
	4

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

	HARQ combining
	Incremental redundancy

	Simulation length
	50000 subframes at minimum


Annex B: Simulation Results for EVA 70Hz
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Figure7: 1.4MHz, Full RB, QPSK 1/3, EVA70  
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Figure8: 1.4MHz, Full RB, 16QAM 3/4, EVA70  
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Figure9: 10MHz, Full RB, QPSK 1/3, EVA70  
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Figure10: 10MHz, Full RB, 16QAM 3/4, EVA70  

Annex C: Text Proposal for UL MIMO TR TR36.817
----- Start of TP -----
8.2
Performance requirements for PUSCH
8.2.1
Requirements in multipath fading propagation conditions
UL MIMO performance requirements shall cover two and four transmitter antennas ports, where performance requirements for 2Tx antenna configuration at UE will be prioritized in RAN4. Introduction of performance requirements for 4Tx antenna configuration shall follow progress on the core requirements for UL MIMO in RAN4.
For BS performance requirements (Chapter 8 in 36.104), the transmission rank (i.e. number of transmission layers) should be fixed for the PUSCH test cases. The precoder should be randomly selected.  
No BS performance requirements for 2Tx rank 1 transmission with random precoder.
Non-contiguous PUSCH RA performance will be covered under CA WI and progress on this topic will be covered in CA BS TR 36.808.
----- End of TP -----




















































































































































































































































































































































































































































































































































