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1. Introduction
As a primary type of retransmission, PHICH-triggered non-adaptive retransmission in R8 should be extended to multiple-CW transmission in R10. Especially when only one of two CWs is retransmitted with (ACK, NACK) indication in PHICH, how to perform precoding will be a problem. As the PMI in initial transmission can’t be reused entirely, new precoding scheme may be introduced in this case. In this contribution, we provide our views on alternative solutions for this issue.
2. Precoder for PHICH-triggered retransmission
As mentioned in [1-4], the following schemes can be considered for precoding of retransmitted CW.
Alt1. No additional specification for retransmission.
As DMRS is precoded similarly as data, BS can demodulate UL data without precoding information. Hence, UE can decide the precoder itself based on the available CSI in UE without any pre-definition and specification. However, in case of MU-MIMO, if arbitrary precoder is selected by UE, the inter-UE interference can’t be controlled by BS. Undefined precoding will also make additional trouble for RAN4 testing. 
Alt2. The (modified) precoding vector(s) in initial transmission is reused.
A straightforward way for retransmission is reusing the precoding matrix in initial transmission for corresponding layers. Considering the channel information would not change rapidly, this can obtain some close loop precoding gain. However, as CMP codebook is adopted in uplink, only parts of antennae are usable in case of partial retransmission, which will lead to less transmitting power as well as performance loss in retransmission. Especially when two layers are retransmitted with rank=3/4 in initial transmission, there is hardly any channel information in the precoder. In[3], a modified precoding scheme based on precoding vectors in initial transmission is proposed for this issue. The precoding vectors in initial transmission are combined to obtain new full-antenna precoder for retransmission. Nevertheless, though part of channel information is exploited, the increased complexity can’t be neglected.
Alt3. Predefined PMI for retransmission.

Fixed precoding matrix can be predefined for each transmission rank of retransmission. For more diversity gain, different PMIs can be used in different symbols, subframes or retransmissions, similar to open-loop spatial multiplexing in DL transmission. Full antenna gain can be obtained by this alternative, and only little standardization effort is needed.
3. Simulation results

In this section, we compare the above schemes with link level simulation based on non-adaptive retransmission. Different configurations with two CWs in initial transmission are assumed.
Table 1: Simulation assumptions
	Parameter
 
	Assumption 

	Antenna configuration 
	2x2 4x4

	Bandwidth 
	5M

	Channel model 
	TU

	Antenna correlation (BS,UE)
	(0,0)

	MCS 
	Refer to 36.213 

	Channel code 
	Turbo code 

	HARQ retransmission 
	Mostly 3 non-adaptive retransmission without new data in the other CW

	Carrier frequency 
	2.0 GHz

	Receiver 
	MMSE

	CQI/PMI/SRS delay
	5 ms 

	Precoding scheme
	Fixed: The first PMI in codebook for retransmission rank.

Random: Random PMI in codebook for retransmission rank.

Cycling: Cycling PMI for different retransmissions

Initial: Reuse the precoding vectors in initial transmission

Modified: Modified precoding vectors in initial transmission[3]

	DMRS estimation 
	Perfect

	SRS estimation
	Perfect

	Codeword number 
	2

	Layer number
	2/3/4

	Scheduled resource RBs
	6 RBs

	Precoding granularity 
	The same as resource RBs

	Pilot overhead 
	2 DMRS symbols

	UE mobile speed 
	3km/h
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Figure1: Performance of different precoding schemes      Figure2: Performance of different precoding schemes 

With 2 layers in initial transmission (2x2)                                 with 2 layers in initial transmission (4x4)
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Figure3: Performance of different precoding schemes        Figure4: Performance of different precoding schemes 

with 3 layers in initial transmission(4x4)                               with 4 layers in initial transmission(4x4)
It shows no significant performance difference among the schemes from the results. For a better tradeoff between complexity and performance, our preference is Alt3.
4. Conclusions
In this contribution, we analyze some schemes for precoding of retransmitted CW in LTE-A with corresponding simulation results. From the above discussion, we propose that:
· Predefined PMI principle is recommended for retransmission, e.g. cycling among the elements in codebook for retransmission rank.
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