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1. Introduction 

In RAN1#62, the following conclusions are agreed.
· Number of resources per layer for HARQ-ACK/RI is given by
· 
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The number of UCI bits 
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:
The number of subcarriers for initial PUSCH transmission
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 The number of SC-FDMA symbols per sub-frame for initial PUSCH transmission 
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 The compensation factor which is used for the control to data offset parameter (separately configurable for RI and HARQ-ACK, respectively) 
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:
 The number of information bits (including CRC) in k-th TB for PUSCH
· Modification to the data spectral efficiency to account for large UCI payload is not supported

It was pointed out in [1] that the definition of 
[image: image7.wmf]initial

PUSCH

sc

M

-

 and 
[image: image8.wmf]initial

-

PUSCH

symb

N

 is ambiguous since there is a possibility of making the initial transmission at different timing for TB0 and TB1 that may have different RB allocation size. Below, we discuss the number of resources per layer for HARQ-ACK/RI on retransmission.
2. Discussion
In equation (1), 
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 are the values used for the initial transmission. These values of the initial transmission are used for that of retransmission so that HARQ-ACK/RI can keep the sufficient quality even in case the resource size of retransmission is smaller than that of the initial transmission. This is same behaviour with Rel.8. 

For SU-MIMO, there is a case when the initial transmission timing is different between TB0 and TB1 in Fig.1 [1]. In this figure, at t2, TB0 is initial transmission and TB1 is retransmission. RB size for initial transmission of TB0 is 6 while RB size for initial transmission of TB1 is 10. Therefore, it is not obvious in which condition's 
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 should be used. 
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Figure 1 The different initial transmission bandwidth of TB0 and TB1
We envisage following approaches for resolving the case. 
· Approach A: To extend the equation (1) as the equation (2) [1][2]. This is same as the equation (1) in case the RB allocation size for initial transmission of TB0 and TB1 is same. 
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: 
The number of subcarriers for initial PUSCH transmission for k-th TB
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:  
The number of SC-FDMA symbols per sub-frame for initial PUSCH   transmission for k-th TB
· Approach B: Use equation (1) with 
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 which are obtained from the latest initial transmission regardless of TB0 or TB1. In the figure 1, the values at t2 (i.e. 6RB) are used. 

· Approach C:  Use equation (1) with 
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 which are obtained from the oldest initial transmission regardless of TB0 or TB1. In the figure 1, the values at t1 (i.e. 10RB) are used.

· Approach D: Use equation (1) with 
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 which are obtained from the largest value within associated to TB0 or TB1. In the figure 1, the values at t2 (i.e. 10RB) are used.

· Approach E: Explicitly prohibit assigning the different RB size for the initial transmission of TB0 and TB1. For example, it is restricted to assign only 10RB for TB0 and TB1 at t2 in Fig.1. 
We do not think approach E is sufficient from restriction perspective. We do not think approach C is valid because it does not reflect the latest situation of the assignment. Among the approach A, B and D, the approach A reflects the resource assignment exactly. The approach D is the most conservative and reliable transmission of HARQ-ACK/RI. Approach B is the something between approach A and D. 
We think approach A is the best with regard to HARQ-ACK/RI resource efficiency. However, approach A needs the complicated calculation compared to the other approaches. We do not find the incentive to have this level of the optimization in approach A. 

We think approach B does sufficiently works. The resource size of HARQ-ACK/RI can be controlled by the bandwidth, 
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, of the latest initial transmission. We do not think this affects the system throughput gain as the actual opportunity and waste of resources by this operation occurs seldom. So we propose to adopt approach B.
3. Conclusion

We discussed the number of resources per layer for HARQ-ACK/RI on retransmission. Our preference is as follow. 
· Approach B: 
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 are obtained from the latest initial transmission regardless of TB0 or TB1.
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