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1. Introduction

    In RAN1#61bis meeting, two candidates for resource size calculation for HARQ-ACK and RI were identified and among them Alt 1 was made as baseline:

· Number of resources per layer is  given by 

· Alt 1: In case single beta value is agreed, simple extension of Rel-8
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The baseline was confirmed in the following RAN1#62 meeting and captured in the rapporteur CR [1]. Potential issue about unsynchronized initial transmission between two transport block were identified [2], resulting in ambiguity to determine the resource number, i.e. the parameter 
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    In this contribution, we propose some candidates to fix this problem so that corresponding issues can be finalized.
2. Discussion 

    In LTE, the resource number of A/N and RI depends on the code rate of UL grant indicated by the initial PDCCH for the same TB. In LTE-A, similar concept were captured as highlighted below [1]:
When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the number of coded modulation symbols per layer 
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 for HARQ-ACK or rank indicator as
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where 
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 is the number of HARQ-ACK bits or rank indicator bits, 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers in [2], and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block given by 
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, where 
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 is equal to 1 if UE is configured to send PUSCH and SRS in the same subframe for initial transmission or if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in section 5.5.3 of [2]. Otherwise 
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 is equal to 0. 
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 are obtained from the initial PDCCH for the same transport block.
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                                                                                         Fig. 1

    However, the transmission of two transport blocks can finish at different timings so that the corresponding initial transmissions for the two TBs to be multiplexed comes in different TTIs and 
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 are likely to be different in different transmission opportunities as shown in Fig.1. Then there will be ambiguity about how to calculate the resource for such case. Here we propose several options to fix this problem:
Option 1: Redefine the equation considering 
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 in different TTIs.
    One of the intentions of the baseline alternative is to calculate the control code rate based on the average code rate of the two transport block. Following this logic, the average code rate for TBs from different TTI can be taken into account and the resource number becomes, as suggest in [1]:
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Option 2: Define a rule to choose a single pair of 
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 from the two occasions.

 A simple rule can be defined to judge which 
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 are used as reference for resource calculation, so as to maintain the same equation as the baseline.
Option 2a: Choose 
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 of the initial transmission which is transmitted later, i.e. N1 and M1 in Fig.1.
Option 2b: Choose 
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 of the initial transmission which results in larger 
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 value.
Option 2a gives adequate approximation given that the PUSCH resource is not expected to vary a lot for initial transmission. Option 2b guarantees that HARQ-ACK and RI are protected with a conservative code rate. The two options seem to be simpler than option 1 since the equation is simpler, though the difference is limited.
3. Conclusion

Several options are raised in this contribution to deal with the ambiguity of determining the resource number for HARQ-ACK and RI. It is proposed to choose one of the options to finalize the equation:
Option 1: reformulate the equation taking into account 
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 in different transmission occasions.

Option 2a: Choose 
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 of the initial transmission which is transmitted later.
Option 2b: Choose 
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