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1. Introduction

There is still an open issue on the precoding vector/matrix used for the remaining codeword (CW) retransmission when the UE is configured with UL MIMO transmission mode with two CWs in the initial transmission.  In RAN1-#61bis meeting, three basic precoding schemes for PHICH-triggered retransmission were discussed in [1, 2] including

· Alt 1: Subset of columns selection of previous precoding matrix without power boosting
· Non-fully utilizing all transmit antennas

· Alt 2: Fixed precoding corresponding to the number of current ranks irrespective of previous precoding matrix
· Alt 3: Columns compression of previous precoding matrix
Based on these three precoders, some enhanced precoding schemes are also discussed in [3 ~ 8].

In this contribution, we evaluate the link throughput performance of these three basic precoding schemes for PHICH-triggered retransmission in the case of 2-Tx SU-MIMO configuration.
2. Performance Evaluation
For UE configured with UL SU-MIMO transmission mode with 2 CWs for 2-Tx transmission, the initial precoding matrix for 2 CWs with full rank is an identity matrix.  Thus, Alt 2 and Alt 3 become the same if the first precoding vector in UL rank-1 codebook specified in [9] is predefined as the fixed precoder in Alt 2.
2.1. Simulation parameters
The simulation assumptions and parameters are summarized in Table 1.
Table 1
Simulation Assumptions and Parameters
	Parameters
	Values

	Carrier frequency
	2.0 GHz

	System bandwidth
	10 MHz 

	Channel Model
	TU

	UE velocity
	3km/h

	Number of allocated RBs 
	5 PRBs

	Antenna Configuration
	2x2

	Detection
	MMSE

	Channel estimation
	ideal

	Link adaptation
	27 MCS levels and 4ms adaptation delay

	BLER target for 1st transmission
	10%

	Frequency Hopping
	Off

	HARQ
	HARQ scheme
	Chase combining

	
	Round trip delay
	8ms

	
	Max number of retransmissions
	3 (total of 4 transmissions)


2.2. Simulation results

Fig. 1 shows the throughput performance for Alt 1 and Alt 2 or 3.  It can be observed that without power boosting, Alt 1 has a little worse throughput performance than Alt 2 or 3.  However, the performance gap is not very significant.
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Fig. 1
Throughput comparison between Alt 1 and Alt 2/3
We note that the most optimized performance could be achieved via sending PDCCH by eNB.  We also note that the performance gap is dependent on the HARQ operation point, i.e, we expect the performance gap increases as the HARQ retransmission occurs more frequently.
3. Conclusions

In this contribution, we evaluate link throughput performances of three basic precoders for PHICH-triggered one CW retransmission in the case of UL SU-MIMO transmission mode with 2CWs for 2-Tx transmission.  We find that the performance difference is not very significant.  
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