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1. Introduction

In this contribution, we discuss on the remaining issues such as PHICH resource allocation and CS/OCC allocation on multiple layers for UL DMRS in PHICH-triggered retransmission especially for the case when the number of transport block is reduced from the latest transmission.
2. Remaining Issues on the PHICH-Triggered Retransmission
2.1. PHICH resource allocation in PHICH triggered retransmission case
In the current 36.213 Draft CR [1], the description for PHICH resource allocation is as follows: 


[image: image1]
As considering the current description of 36.213 Draft CR [1], it is natural extension to reuse the same PHICH resource for the corresponding transport block in the most recent UL DCI format regardless of the number of transport block, and transport block index in the PHICH triggered retransmission. However, it is unclear to change the PHICH resource for the second transport block to the PHICH resource for the first transport block when the only second TB out of two TBs is required to retransmit by PHICH triggered. And also for doing this, additional description is needed in the specification for Rel-10 as other UE behaviour for the case of PHICH triggered retransmission. It seems not beneficial from the perspective of specification impact which should define two different UE behaviours. Therefore, for further clarifying the specification, the current description needs to be modified as following:
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Proposal: We prefer to reuse the same PHICH resource for the corresponding transport block in the most recent UL DCI format in the PHICH triggered retransmission.

2.2. CS and OCC allocation in PHICH triggered retransmission case
For the initial transmission case, it has been agreed that CS and OCC for each layer is derived from 3-bit CSI indicated in UL DCI format according to CS offsets. However, as considering UL transmission with multiple code-words and non-adaptive retransmission case, an additional rule for CS/OCC allocation for each layer needs to be defined if one of two CWs is successfully decoded and PHICH triggered retransmission for the other CW is required. There are two options in the followings:
· Option 1: Re-using CS and OCC allocation for each layer used for initial transmission or the most recent assignment without any modification.

· Option 2: Re-design CS and OCC allocation for each layer based on CSI in UL grant indicated by the most recent assignment.

Both option 1 and option 2 can be considered as a feasible solution to assign CS/OCC for each layer in PHICH triggered retransmission case. It seems not to be different between two options from the perspective of maintaining DM-RS orthogonality in case of retransmitting two CWs on rank-2 and rank-4 transmission. However, in case that the rank-3/rank-4 transmission as initial transmission is performed and the retransmission for second CW by PHICH triggering is required, there can be differences between two options. The figure 1 shows an example using certain CS and OCC for rank-3/rank-4 transmission in the corresponding case. 
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Figure 1. Comparison between option 1 and option 2 for CS and OCC configuration on PHICH triggered retransmission in case of rank-3/rank-4 transmission

The option 1 seems to be more beneficial than option 2 due to the fact that the maximizing CS separation can be guaranteed between layers by eliminating inter-layer interference between DM-RSs and reuse CS /OCC allocation used in initial transmission without additional consideration in order to re-allocate CS /OCC for each layer in case of PHICH triggered retransmission. 
In the current 36.211 Draft CR [2], the description for CS allocation on multiple layers is as follows: 


[image: image5]
As considering the current description of 36.211 Draft CR [2], it is simple extension to reuse the same CS allocation for the corresponding transport block in the most recent UL DCI format regardless of the number of transport block, and transport block index in the PHICH triggered retransmission. However, option 2 requires additional description in the specification for Rel-10 as other UE behaviour in the case of PHICH triggered retransmission similar to PHICH resource allocation. Therefore, we prefer option 1 as a method to determine CS/OCC allocation for each layer in PHICH triggered retransmission case.
Proposal: We prefer option 1 as a method to determine CS and OCC allocation for each layer in non-adaptive retransmission triggered by PHICH.
3. Conclusion 
In this contribution, we discussed on the remaining issues on the PHICH-triggered retransmission especially for the case when the number TB is smaller than that in the latest transmission. From the discussions, we propose as follows:
· Proposal: We prefer to reuse the same PHICH resource for the corresponding transport block in the most recent UL DCI format in the PHICH triggered retransmission.

· Proposal: We prefer option 1 as a method to determine CS and OCC allocation for each layer in non-adaptive retransmission triggered by PHICH.
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� EMBED Equation.3  ���   where � EMBED Equation.3  ���is the lowest PRB index in the first slot of the corresponding PUSCH transmission
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where � EMBED Equation.3  ���is the lowest PRB index in the first slot of the corresponding PUSCH transmission


in Table 5.5.2.1.1-1. 








� EMBED Equation.3 ���


where the values of � EMBED Equation.3 ��� is given by Table 5.5.2.1.1-2 according to the parameter cyclicShift provided by higher layers, � EMBED Equation.3 ���is given by the cyclic shift for DMRS field in most recent uplink-related DCI [3] for the transport block associated with the corresponding PUSCH transmission where the value of  � EMBED Equation.3 ��� is given in Table 5.5.2.1.1-1. 
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