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1
Introduction

During RAN1 #61 meeting [1], it was noted based on [2] that precoding for PHICH-triggered retransmissions is not determined and, thus, it is currently an open issue in Rel’10 requiring RAN1 agreement. The issue was addressed in several RAN1 #61bis contributions [3]-[7]. In this contribution, we continue the discussion and present our view on the precoding of PHICH-triggered retransmissions. 
2
Precoding in PHICH-triggered retransmissions
It was pointed out in ‎[2] that precoding in PHICH-triggered retransmissions is currently open issue in Rel’10, especially when two TBs were originally transmitted. Although the precoder definition is straightforward when both transmitted TBs need to be retransmitted,  the precoder definition is more complicated when only one from the transmitted TBs is retransmitted. Three alternatives for precoding were also presented. As proposed in ‎[2], it was agreed in RAN1#61 meeting that specification-based solution for precoding is needed ‎[1]. Two such alternatives were presented in ‎[2]:
· Alt. A: UE uses a precoder (i.e. precoding vectors) derived from the precoding matrix used in the previous transmission, i.e., the same precoder which was previously used for the TB to be retransmitted. 
· Alt. B: UE uses a predefined precoder for PHICH-triggered retransmission irrespective of previous precoder.
As said in ‎[2], the drawback of alternative A is that only some of transmit antennas are used in retransmission. However, one can expect that TB is correctly received after the retransmission in typical conditions even without transmission power boosting for the TB. Additionally, UL scheduling grant can be used for retransmission if decoding of TB is expected to fail after PHICH-triggered retransmission. Thus, the transmit antenna limitation can be seen as a minor drawback for alternative A.  As a minor drawback for alternative B, the precoder is predetermined and, thus, it is not based on up-to-date channel information. We expect that both alternatives provide essentially the same throughput performance, especially as precoding for retransmissions is considered. However, alternative B requires considerable standardization efforts. As pointed in ‎[2], there are multiple viable options for predetermining precoder. Thus, in addition to selecting basic principle for precoder predetermination, details as well as potential control signalling need to be agreed. 

As both alternatives are expected to provide essentially the same throughput performance and as alternative A requires clearly smaller standardisation effort, we support alternative A. 

 Proposal:  
For PHICH-triggered retransmissions, TB is transmitted with  the same precoding  that was previously used for the TB to be retransmitted. 
3
Summary 

In this contribution, we briefly discussed the precoder definition for PHICH-triggered retransmissions. Based on discussions, we propose following:
Proposal:  
For PHICH-triggered retransmissions, TB is transmitted with  the same precoding that was previously used for the TB to be retransmitted.
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